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RATNAGNEP ATAK  
 rukuys ijuP  sata ala’ataw uhanahabbus hallA adapek naktajnap silunep
ainurak alages -  ayN  adapek natamalesek nad natahesek nakirebmem halet gnay
 nakiaseleynem tapad aggnihes silunep ispirks   ini “ luduj nagned  nad nahubmutreP
( hareM gnawaB sateiraV auD lisaH  mucinolacsa muillA  nairebmeP nagned ).L
tiwaS apaleK gnosoK nadnaT sopmokohcirT kupuP  .”  
adapek hisak amiret nakpacugnem siluneP   agraulek nad aut gnaro audek
 nalisahrebek nad natamalesek kutnu a’od nakrilagnem itneh apnat gnay atnicret
 hisakamireT .iretam nupuam lirom nagnukud nakirebmem ulales atres ,silunep
 ubI adapek nakpacu silunep aguj iR sinaiflE at cS.M ,.P.S ,  .  nesoD iagabes
P  nad I gnibmibme .cS .M ,nafrI damahkoM .rI kapaB  P nesoD iagabes  gnibmibme
 iapmas isavitom nad kujnutep ,nagnibmib nakirebmem kaynab halet gnay II
 ayniaseles ispirks  ini  kiab nagned . k aguj hisakamireT er hurules adape nak -  naker
 naiaseleynep malad id silunep utnabmem kaynab halet gnay ispirks   kadit gnay ,ini
utas naktubes silunep tapad -  agomes nad hisak amiret nakpacu silunep ,utasrep
lad aumes atik naujamek kutnu TWS hallA irad nasalab naktapadnem  ma
naped asam ipadahgnem  .itnan  
  nugnabmem tafisreb gnay kitirk nad naras nakparahgnem tagnas siluneP
ispirks agomeS .ini ispirks nakiabrep kutnu   kiab aumes atik igab taafnamreb ini
puam inik asam kutnu .gnatad naka gnay asam kutnu nu  






 SATEIRAV AUD LISAH NAD NAHUBMUTREP  HAREM GNAWAB
(  mucinolacsa muillA ).L   KUPUP NAIREBMEP NAGNED
 GNOSOK NADNAT SOPMOKOHCIRT  
TIWAS APALEK  
)86230228511( aylamA iwitarP iseR  
 hawabiD nafrI damahkoM nad sinaiflE atiR nagnibmib  
IRASITNI  
 arutlukitroh namanat utas halas nakapurem harem gnawaB  ikilimem gnay
 simonoke ialin  nad iggnit gnay izig nagnudnak  kutnu arac utas halaS .
alid tapad harem gnawab namanat lisah nad nahubmutrep naktakgninem  nakuk
 nad SKKT sopmokohcirT kupup nairebmep nagned utiay nakupumep nagned
 sisod naktapadnem kutnu naujutreb ini naitileneP .luggnu sateirav naanuggnep
 naktapadnem ,harem gnawab padahret kiabret gnay SKKT sopmokohcirT kupup
iabret gnay lisah nagned sateirav  iskaretni naktapadnem atres ,hadner naratad id k
 .harem gnawab sateirav nagned SKKT sopmokohcirT kupup nairebmep aratna
 nahal id 9102 inuJ iapmas teraM nalub adap nakanaskalid halet ini naitileneP
 nad nainatreP satlukaF imonorgA muirotarobaL nad naabocrep  NIU nakanreteP
 kopmoleK kacA nagnacnaR edotem nakanuggnem ini naitileneP .uaiR aksuS
 kupup sisod utiay amatrep rotkaF .kopmolek 7 irad iridret gnay rotkaf 2 nagned
 utiay audek rotkaF ,)namanat/g 001 ,08 ,06 ,04 ,02 ,0 ( SKKT sopmokohcirT
em gnawab sateirav  halada itamaid gnay retemaraP .)seberB amiB nad ijuaB( har
 rages tobob ,namanat rep ibmu halmuj ,nenap rumu ,nuad halmuj ,namanat iggnit
 lisaH .nuad gnirek tareb nad nuad rages tareb ,ibmu retemaid ,namanat rep ibmu
p awhab nakkujnunem naitilenep p nairebme  kupu SKKT sopmokohcirT   nagned
 sisod 001  namanat/g   kiabret sisod nakapurem  naktakgninem malad  malad
 rep ibmu rages tareb ,namanat rep ibmu halmuj ,nuad halmuj  naktakgninem
 naanuggneP .harem gnawab nuad gnirek tareb nad nuad rages tareb ,namanat
arem gnawab  .ibmu rages tareb naktakgninem upmam seberB amiB sateirav h
 nad SKKT sopmokohcirT kupup nairebmep aratna iskaretni tapadret kadiT
harem gnawab namanat lisah nad nahubmutrep padahret adebreb gnay sateirav . 
 






OWT FO DLEIY DNA HTWORG   STOLLAHS SEITEIRAV (A muill  
 ).L mucinolacsa  EHT HTIW NEVIG MLAP LIO   TIURF YTEPME  
SEHCNUB  TSOPMOCOHCIRT  
 
 
)86230228511( aylamA iwitarP iseR  
 atiR yb rosivrepuS nafrI damahkoM dna sinaiflE  
TCARTSBA  
 stollahS   dna eulav cimonoce evah taht sporc larutlucitroh eht fo eno si
 fo dleiy dna htworg eht esaercni ot yaw enO .tnetnoc lanoitirtun hgih stollahs  
 gnivig yb gnizilitref yb enod eb nac stnalp  fo rezilitref  BFEP tsopmocohcirT  dna
 fo esod tseb eht niatbo ot smia yduts sihT .seiteirav roirepus fo esu eht  fo rezilitref
 BFEP tsopmocohcirT  no stollahs  eht ni stluser tseb eht htiw seiteirav eht teg ,
 fo gnivig eht neewteb noitcaretni na teg dna ,sdnalwol  rezilitref  tsopmocohcirT fo
BFEP   htiw stollahs   enuJ ot hcraM ni tuo deirrac saw hcraeser sihT .seiteirav
 fo ytlucaF eht fo yrotarobaL ymonorgA eht dna dleif latnemirepxe eht ni 9102
 a sesu hcraeser sihT .uaiR aksuS NIU ,ecneics laminA dna erutlucirgA
puorG dezimodnaR   .spuorg 7 fo gnitsisnoc srotcaf 2 htiw dohtem )DGR( ngiseD
 fo esod eht si rotcaf tsrif ehT  BFEP tsopmocohcirT fo rezilitref  ,08 ,06 ,04 ,02 ,0(
 fo yteirav eht si rotcaf dnoces eht ,)tnalp / g 001 stollahs   amiB dna ijuaB(
w devresbo sretemarap ehT .)seberB  fo ega ,sevael fo rebmun ,thgieh tnalp ere
 ,retemaid rebut ,tnalp rep thgiew hserf rebut ,tnalp rep srebut fo rebmun ,tsevrah
 fo gnivig eht taht dewohs sdleiy ehT .thgiew yrd fael dna thgiew hserf fael
 BFEP tsopmocohcirT fo rezilitref  / g 001 fo esod a ta  ni esod tseb eht saw tnalp
 fo thgiew hserf ,tnalp rep srebut fo rebmun ,sevael fo rebmun eht gnisaercni
 fo thgiew deird dna sevael fo thgiew hserf ,tnalp rep srebut stollahs   ehT .sevael
 fo esu stollahs  thgiew hserf eht esaercni nac seberB amiB fo seiteirav   .srebut fo
 gnivig neewteb noitcaretni on saw erehT  BFEP tsopmocohcirT fo rezilitref  dna
 fo dleiy dna htworg eht no seiteirav tnereffid stollahs . 
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.I  NAULUHADNEP  
.1.1  gnakaleB rataL  
( harem gnawaB  mucinolacsa muillA  satidomok utas halas nakapurem ).L
 nad iggnit gnay izig nagnudnak nupuam simonoke ialin ikilimem gnay naruyas
 nakanugid  gnudnagnem kaynab anerak nakasam adap pakgnelep ubmub iagabes
 gnawab g 001 adap izig nagnudnaK .)0102 ,.kkd itawoyiteS( C nad B nimativ
 03,0 kamel ,g 05,1 nietorp ,gm 02,9 tardihobrak ,g 00,88 ria  aynaratnaid ,harem
gm 00,2 C nimativ ,g 30,0 1B nimativ ,g  00,04 rofsoF ,gm 08,0  eF ,gm 00,63 aC ,
 nakamid tapad gnay nahab nad aynmarg paites malad irolak 00,93 igrene ,gm
.)7002 ,nailreB nad uyahaR( %99,09  
  nuhat irad natakgninep imalagnem aisenodnI id harem gnawab iskudorP
t adap ilaucek 7102 nuhat aggnih 4102  idajret 5102 nuhat adap anamid ,5102 nuha
 aggnih iskudorp nanurunep .aynmulebes nuhat nakgnidnabid %63,0   iskudorP
 kaynabes 5102 nuhat ,ah/not 989.332.1 kaynabes 4102 nuhat harem gnawab
2 nuhat adap nad ah/not 968.644.1 kaynabes 6102 nuhat ,ah/not 981.922.1  710
.)8102 arutlukitroH nejtiD nad nainatreP nairtnemeK( ah/not 451.074.1 kaynabes  
 nahutubek ihunemem upmam hadus aisenodnI id harem gnawab iskudorP
 ropmi igal kadit aisenodnI awhab nakitkubid ini laH .rasap naatnimrep uata lakol
2 nuhat kajes harem gnawab  610  gnawab not 537 ropskegnem upmam nakhab
 harem  .7 ropske lisahreb halet aisenodnI 7102 nuhat adap naidumek  not 057
s ,%5,39 kian harem gnawab  nuhat irad uaiR id harem gnawab iskudorp nakgnade
 .natakgninep imalagnem 7102 nuhat aggnih 4102  95 kaynabes 4102 nuhat adaP
 303 kaynabes 6102 nuhat adap ,ah/not 041 kaynabes 5102 nuhat adap ,ah/not
 adap nad ah/not ( ah/not 063 kaynabes 7102 nainatreP nairtnemeK  7102   nad  SPB
.)7102 ,urabnakeP  
 nuhat ek nuhat irad takgninem uaiR id harem gnawab iskudorP  numan
 nial haread irad gnutnagreb hisam nad lakol nahutubek ihunemem upmam muleb
irad lasareb utiay  vorP ratU artamuS ,taraB artamuS isni  kutnU .awaJ nad a
tek ignarugnem  kinket aynada ulrep ini itidumok irad urabnakeP atoK nagnutnagre
 lamitpo gnay ayad idub  ,nafrI( nakparahid tapad iskudorp nad nahubmutrep raga




 kutnU .harem gnawab ropmi akgna nakenem sugilakes nahal sativitkudorp
tum nad iskudorp natakgninep ,ropmi emulov ignarugnem  harem gnawab lisah u
 narahilemep ,luggnu sateirav nahilimep iulalem naktakgnitid asaitnanes surah
 tikaynep nad amah nailadnegnep ,nagnaiynep ,nakupumep ,namariynep itrepes
 ihuragnepmem tagnas sateirav numaN .iauses gnay nagnukgnil naidumek
bmutrep padahret  .)6102 ,.kkd narheM( harem gnawab namanat lisah nad nahu  
 naratad kutnu iauses gnay lakol sateirav naklisahgnem muleb urabnakeP
ay s ,lpd m 01 naiggnitek ikilimem gn  lakol sateirav naijugnep nakulrepid aggnihe
 turuneM .seberB amiB nad ijuaB sateirav itrepes  )4102( .kkd haysnamriF
 irad nakgnatadid gnay dnaliahT nad pilihP repuS ,ijuaB sateirav aparebeb
 gnay ibmu kutnebmem lisahreb tubesret ayaR akgnalaP ek kujnagN netapubaK
 raulid manatid gnay asrauk risap nad tubmag utiay lanijram hanat id nakukalid
em ,misum ayad ikilim   .iggnit gnilap hubmut  
 nasalejnep nagned nalajeS 8102( reofhgaM nad nahdamaR  nakataynem )
ibel aynhubmut ayad ikilimem ijuaB sateirav awhab ,iggnit gnilap nad tapec h  
 hibel gnay nakana halmuj nad namanat iggnit ,nuad halmuj nahubmutrep atres
kiab   seberB amiB sateirav irad naluggnuek nakgnadeS .nial sateirav nakgnidnabid
 hajneg nenap rumu ,ah/not 01 irad hibel iskudorp naklisahgnem upmam halada
55 -  ,raseb aggnih gnades ibmu naruku ,najuh misumid manatid nahat ,TSH 06
adum harem ibmu anraw -  aut harem  .)7102 ,.kkd ikusaB( rasap iakusid nad  
 ialpuynep iagabes gnitnep narep ikilimem nakupumep ,sateirav nialeS
 kinagrona kupup irad helorepid tapad arah rusnU .namanat igab arah rusnu
 naanuggnep numaN .lCK ,PST ,AZ itrepes kinagrona kupup .kinagro nupuam
upup  kasurem tapad iggnit gnay sisod nagned surenem suret araces kinagrona k
( hanat igoloib nad aimik ,kisif tafis 3102 ,.kkd otnaweD  ignarugnem kutnU .)
 kinagro kupup nakanuggnem nagned nakukalid tapad aimik kupup irad kapmad
 uyahaR .)5102 ,.kkd kitatraH(  kupup naanuggnep awhab nakataynem )2102(
 nakiabrep iulalem hanat narubusek naktakgninem tapad gnabmireb gnay kinagro
 tapad gnay kinagro kupup utas halaS .hanat igoloib nad aimik ,kisif tafis
pmokohcirT halada harem gnawab lisah nad nahubmutrep naktakgninem  so
 nakhabmatid SKKT sopmoK halada SKKT sopmokohcirT .SKKT amredohcirT  




nudnak ikilimem SKKT sopmoK %3,7 K ,%5,0 P ,%5,1 N arah nag   nad
 rumaJ narep nakgnadeS .)8002 ,onowraS( %9,0 gM amredohcirT   halada .ps
 rotafitka ,itayah aisnega ,kinagro kupup nataubmep malad resopmoked iagabes
msinagroorkim igab hanat malad id nial e  talumits nad  namanat nahubmutrep ro
d harmU( k .)5102 ,.k  p aparebeB naitilene  aynaratnaid nakukalid halet gnay  
 )7102( .kkd itnasuS  isalumofret SKKT sopmokohcirT sisod nairebmep  08
namanat/g   tobob naktakgninem tapad seberB amiB sateirav harem gnawab adap
44,01 rasebes rages -  .%89,821  
 )6102( .kkd ismayS  nakataynem P ohcirT sisod natakgnine  SKKT sopmok
 irad isalumrofret 06   ek 21  0 namanat/g   nad 6,0   ek 4,1  /N g  padahret namanat
tapad ijuaB sateirav harem gnawab   nakana halmuj ,namanat iggnit  naktakgninem
.lepmas nupmur rep ibmu rages tobob nad   helo nakukalid gnay naitileneP  monA
kohcirT nairebmep nakkujnunem )8002( isod nagned idap imarej sopmo  s 80 
namanat/g  .iwas namanat lisah nad nahubmutrep adap kiabret kefe nakirebmem  
 naitilenep nakukalem kiratret silunep akam sata id naiaru nakrasadreB
ludujreb gnay  “  sateiraV auD lisaH nad nahubmutreP ( hareM gnawaB  muillA
 mucinolacsa ).L  uP nairebmeP nagned  gnosoK nadnaT sopmokohcirT kup
tiwaS apaleK .”  
 
.2.1   naitileneP naujuT  
:halada naitilenep naujuT  
.1   padahret kiabret gnay SKKT sopmokohcirT kupup sisod naktapadneM
harem gnawab . 
.2  hadner naratad id kiabret gnay lisah nagned sateirav naktapadneM . 
.3  naktapadneM   iskaretni nairebmep aratna   SKKT sopmokohcirT kupup
harem gnawab sateirav nagned . 
 
 .3.1  naitileneP taafnaM  
d halada naitilenep taafnaM  ianegnem isamrofni nakirebmem tapa
 nairebmep huragnep  kupup  sopmokohcirT  SKKT  lisah nad nahubmutrep padahret





.4.1  naitileneP sisetopiH  
:halada naitilenep sisetopiH  
.1   nairebmeP T kupup  sopmokohcir  sisod nagned SKKT  namanat/g 08  tapad
 naktakgninem harem gnawab lisah nad nahubmutrep . 
.2  sateirav harem gnawaB  nad ijuaB   kiab hubmut upmam seberB amiB id  
ratad .hadner na  
.3  nairebmep aratna iskaretnI   SKKT sopmokohcirT kupup  08 sisod
 harem gnawab lisah nad nahubmutrep naktakgninem tapad namanat/g



























.II  AKATSUP NAUAJNIT  
.1.2  hareM gnawaB namanaT mumU nauajniT  
  iagabes harem gnawab namanat isakifisalk ,)3102( nianrakluZ turuneM
 : sissalC ,eamrepsoignA : oisividbuS ,atifotamrepS : oisiviD : tukireb
 suneG ,)eaecailiL( eaecadillyramA : ailimaF ,selagarapsA : odrO ,nodelitokonoM
 : muillA : seicepS ,  mucinolacsa muillA   .L  lasareb agudid harem gnawab namanaT
 hagneT aisA irad ini namanat awhab naktubeynem rutaretil naigabeS .aisA irad
 aisA irad aynlasa nakarikrepmem igal naigabes ,aidnI nad anitselaP amaturet
 araggneT 7002 ,nailreB  nad uyahaR( naenarretideM nad .)  
 araceS   raka ikilimem harem gnawab namanat aynmumu adap ,sigolofrom
 adap ,racnepret gnabacreb nad lakgnad narakarep metsis nagned tubares
51 aratna namaladek -  raka halmujeS .)4991 ,anamkuR( hanat malad id mc 03
d hubmut mm 5,1 gnaruk hibel retemaid nagned fitnevda  halmuJ .ayngnatab ira
 suret araces idajret raka nakutnebmeP .satabret tagnas harem gnawab raka
3( surenem -  malad nad namanat nahubmutrep nagned gniries )uggnim rep ialeh 4
raka aynitam nad naaunep idajret naamasreb gnay utkaw -  .aut hibel gnay raka
sam amaleS  ibmu utigeb numan takgninem fitnevda raka halmuj nahubmutrep a
raka ,asawed idajnem -  ujal adap irad tapec hibel gnay ujal nagned itam raka
raka nakutnebmep - .)3102 ,nianrakluZ( urab raka  
 “ tubesid uata itajes gnatab ikilimeM sucsid  itrepes aynkutneb gnay ”
ac  kitit( sanut atam nad narakarep takelem tapmet iagabes kednep nad sipit ,mark
 sata naigab iD .)hubmut sucsid  hapelep irad nususret gnay umes gnatab kutnebret -
 nad kutneb habureb naka hanat malad id adareb umes gnataB .nuad hapelep
al ibmu idajnem ,aynisgnuf  tapadret sublub kapolek sipal aratnaiD .)sublub( sip
 adap amaturet ,nakana uata urab namanat kutnebmem tapad gnay sanut atam
 ,apip itrepes nuad kutneb ikilimem harem gnawaB .asaib harem gnawab seiseps
05 aratna gnajnamem licek talub inkay - ,gnabulreb ,mc 07   ayngnuju naigab
 nuad katel nad ,aggnoreb nad aut uajih iapmas adum uajih anrawreb ,gnicnurem
ku gnay iakgnat adap takelem u .)4991 ,anamkuR( kednep fialer aynnar  
 2 inkay ,takgnis gnay napmis rumu ikilimem harem gnawab ijiB -  nuhat 4




 iggnit uhus ikilimem gnay siport haread iD .hadner aguj gnay nababmelek nagned
 1 irad gnaruk harem gnawab ijib napmis rumu ,iggnit aguj gnay nababmelek nad
vitluk aparebeb tapadret ,aisenodni iD .nuhat  sapelid hadus gnay harem gnawab ra
 ,nadeM ,seberB amiB utiay ,luggnu sateirav iagabes nakisadnemokerid nad
gnisaM .ijuaB nad pilihP repuS ,sanapiC ajaM ,gnileK -  ikilimem ravitluk gnisam
s ,aynnial gnay nagned utas aratna salej gnay naadebrep ek ,anraw itrepe  ,natadap
 amora  .)3102 ,nianrakluZ( aynkutneb nad  
P idub halasam raul id harem gnawab iskudorp naktakgnine   ,aynayad
 satitnauk nad satilauk padahret aynhuragnep raseb paggnaid sateirav halasam
iskudorp elek ikilimem sateirav paiT .ayn  nad adebreb gnay nagnarukek nad nahib
 naka uti sateirav ,aynnamananep hayaliw isidnok adap gnutnagret hisam
 namanat nahutubek nad natutnut nagned iauses manatid alib iggnit iskudorpreb
.)5002 ,hallutayadiH( iridnes  
 
.2.2  hareM gnawaB sateiraV   
.1.2.2  ijuaB sateiraV  
B sateirav harem gnawaB  gnay luggnu gnawab sateirav nakapurem ijua
52 lgt ,0002/2/042.PT/sptK/56 oN :KS romon nagned PTBB helo naksapelid -2- 
85 nenap rumu ikilimem irah 54 rumu adap agnubreb ialum ini sateiraV .0002 -  06
%06 iadnatid nagned manat haletes irah   asam ikusamem taas samelem gnatab
53 namanat iggnit ,ah/not 81 tapadid gnay lisah isnetop nagned nenap -  ,mc 34
6 aynibmu rep tareb - 8 iapacnem nupmurep ibmu halmuj ikilimem atres g 01 -  11
lub utiay ini sateirav ikilimid gnay ibmu anraw nad kutneB .hibel uata  gnojnol ta
tagneynem kadit gnades amorareb naugnuek harem anraw nagned   itaisrawsaB(
.)5002 ,.kkd  
 nuad kutneB 04 iapacnem nuad kaynab ,gnabulreb sirdnilis -  54
 ,hitup anrawreb gnuyap itrepes agnub kutneb ,uajih anraw nagned nupmur/ialeh
57 iakgnat/haub kaynab - 511 iakgnat/agnub kaynab ,001 -  iakgnat kaynab ,051
2 nupmur/agnub -  .matih ijib anraw nagned tupirekreb ,gnepeg ,talub ijib kutneb ,5
 iapacnem ibmu tobob tusus nagned nalub 4 iapmas 3 iapacnem ibmu napmis ayaD
hasab( %52 - hret isnarelot ijuaB sateirav )gnirek  tikaynep nagnares pada muirasuF  
ps . ( kayarg talu padahret nahat kaga nad arutil aretpodopS  aynisatpada ayad atres )




.2.2.2   sateiraV seberB amiB  
id manatid kococ nad seberB haread irad lasareb seberB amiB sateiraV  
ggnit :tukireb iagabes kitsiretkarak ikilimem ini sateiraV .hadner naratad haread  i
52 aratna rasikreb namanat - 7 aratna nakana halmuj ,mc 44 -  namanat nuad ,21
41 nuad halmuj ,uajih nuad anraw ,gnabulreb sirdnilis kutnebreb -  nad ialeh 05
aruk hibel nenap rumu  harem gnawab namanat aynasaiB .manat haletes irah 06 gn
 05 rumu adap idajret naagnubmeP .agnubreb rakus kaga seberB amiB sateirav
 halmuj nagned ,hitup anrawreb nad gnuyap itrepes kutnebreb namanat agnuB .irah
021 aratna rasikreb iakgnat rep agnub -  nad ,061 kgnat halmuj  nupmur rep agnub ia
2 aratna -  4 .)3002 ,ojotiP(  
06 aratna rasikreb iakgnat rep haub halmuJ -  kutnebreb ijib nagned ,001
 nicnicreb ,gnojnol kutnebreb ibmU .matih anrawreb nad tupirekreb ,gnepeg ,talub
adum harem anrawreb nad markac rehel adap licek  9,9 iapacnem ibmu iskudorP .h
 ibmU .%5,12 gnirek ibmu idajnem hasab ibmu irad tobob tusus nagned ah/not
 ibmu kusub tikaynep padahret nahat pukuc seberB amiB sateirav gnawab
( iilla sityrtoB ( gnuju kusub tikaynep padahret akep numan ,) irrop arohthpotyhP  )
iP( .)3002 ,ojot  
 
.3.2  muT tarayS hareM gnawaB hub  
.1.3.2  milkI  
 gnay narakarep metsis anerak nagnirekek nahat kadit harem gnawaB
 nad nahubmutrep amales amaturet ria nahutubek uti aratnemeS .kednep
.kaynab pukuc ibmu nakutnebmep   nahat kadit gnilap aguj harem gnawaB
tapmet ,najuh ria padahret - eS .keceb uata hasab ulales gnay tapmet  aynkiab
id uata uaramek misumid manatid harem gnawab  .najuhgnep misum rihka  gnawaB
id aynpudih amales harem gnep alibapa kiab hibel naka ini uaramek misum  naria
idub kutnu kiab gnilap gnay hareaD .kiab gnay   haread halada harem gnawab ayad
 kadit ,akubret gnay tapmeT .sanap aradu uhus nagned harec gnay gnirek milkireb
iopes gnay nigna nad tubakreb -  tapadnem pukacnem tapad gnay hareaD .iopes
 aguj irahatam ranis  naraniynep amal akij kiab hibel nad ,nakamatuid tagnas
tapmeT .maj 21 irad hibel irahatam -  nakbabeynem tapad gnudnilret gnay tapmet
 ,nafloS nad avasinnA( licek narukureb nad kiab gnaruk aynibmu nakutnebmep




du uhus adap kiab nagned hubmut ini namanaT 31 ara - 42  o  narelot nad C
(  ukeb nubme nagnares padahret tsorf  ,iggnit gnay lisah nakapadnem kutnU .)
 aynnahubmutrep asam lawa amales hadner uhus ikadnehgnem harem gnawab
 tibib nahubmutrep kutnu mumitpo uhuS .gnusgnalreb ibmu nakutnebmep mulebes
02 halada - 52  o 05 aradu nababmelek ,C - 000.1 najuh haruc nad %07 -  005.1
72 sata id uhus adaP .nuhat/mm  o  nupiksem tabmahret ialum nahubmutrep ,C
23 aggnih uhus padahret narelot hisam harem gnawab  o  nagned nupiksem .C
gnay utkaw takgnisrepmem iuhatekid iggnit uhus ,naikimed   helo nakulrepid
 kutnU .ibmu nakutnebmep malad aynnopser tahilrepmem kutnu harem gnawab
 uhus alibapA .isasilanrev aynada ikadnehgnem harem gnawab aynnaagnubmep
id adareb  22 hawab  o  nagned ibmu kutnebmem naka kadit namanat akam ,C
)3102 ,nianrakluZ( anrupmes . 
0 halada aynnahubmutrep kutnu mumitpo gnay naiggniteK -  lpd m 004
 id ibmureb nad hubmut tapad hisam harem gnawab namanaT .)3102 ,nianrakluZ(
 aynibmu lisah nad gnajnap hibel idajnem aynnamanat rumu ipatet ,iggnit naratad
02 ,aratU artamuS PTPB( hadner hibel .)21  
.2.3.2  hanaT  
hanat ikadnehgnem harem gnawaB -  tubmag uata gnupmel ,risapreb hanat
 gnay kinagro nahab nagnudnak nad racnal gnay esaniard nagned rubus gnay
nat kutnu kococ gnilap gnay hanaT .iggnit  hanat halada harem gnawab nama
a  id naikimed numan ,laivul  adap manatid kaynab aguj harem gnawab awaJ ualuP
.)2102 ,aratU artamuS PTPB( losodna hanat sinej   hanat )Hp( namasaek takgniT
 ikadnehekid gnay  harem gnawab 6,5 halada -  .)3102 ,nianrakluZ( 5,6  
 gnudnagnem kaynab 5,5 hawab id Hp nagned masa ulalet gnay hanaT
g  nakbabeynem tapad aggnihes nucar tafisreb ini maraG .)lA( muinimula mara
 marag 7 irad hibel Hp nagned asab ulalet gnay hanaT .lidrek idajnem namanat
 naklisahid gnay ibmu ayntabika .namanat helo paresid tapad kadit )nM( nagnam
ner namanat iskudorp nad licek .)7002 ,nailreB nad uyahaR( had  
 
.4.2  kinagrO kupuP  
  iridret aynhurules uata raseb naigabes gnay kupup halada kinagro kupuP
 iulalem halet gnay naweh nad namanat irad lasareb gnay kinagro nahab irad




 .hanat igoloib nad aimik ,kisif tafis ikiabrepmem ,kinagro nahab ialpusnem
 nahab nakianem ,hanat rutkurts ikiabrepmem tapad kinagro kupup nairebmeP
ok ikiabrepmem ,ria padahret hanat pares  hanat malad id napudihek isidn  nad
 taz rebmus iagabes ( .namanat igab nanakam otnaweD   kinagro kupuP .)3102 ,.kkd
nuad ,makes ,imarej itrepes namanat irad lasareb gnay - tupmur nad nanuad -
 nagnukgnil   irad helorepid hadum  gnay itayah habmil apureb gnay natupmur
tnab nagned kabmorid nad gnalu ruadid ,atik ratikes  emsinagroorkim nau
 paresid tapad gnay arah rusnu idajnem nawadnec nad iretkab itrepes resopmoked
 .)2102 ,.kkd itayaH( namanat helo  
sata iridret kinagro kupuP  k nad uajih kupup ,gnadnak kupup  .sopmo
 ,gnibmak narotok ,maya narotok irad iridret gnadnak kupuP  narotok ,ipas narotok
 .naweh amaturet pudih kulhkam irad naklisahid gnay narotok aumes nad ibab
 nakgnades ,tadap narotok malad tapadret ulales P gnadnak kupup aumes malaD
 malad K nagnudnaK .)eniru( riac narotok malad tapadret N nad K raseb naigabes
a eniru  nakgnades ,tadap narotok malad adap irad kaynab hibel ilak amil halad
 nakitraid uajih kupuP .kaynab hibel ilak agit iapmas aud halada N nagnudnak
pad nad adum nauajih iagabes rusnu nad N habmanep iagabes ta -  uata nial rusnu
asis - akilabmekid gnay namanat asis  nahab aumes nakapurem sopmoK .hanat ek n
inagro  imalagnem halet gnay k d  nasopmognep/naiarugnep/isadarge  aggnihes
 nad namatihek anrawreb ,aynilsa kutneb ilanekid kadit hadus nad kutneb habureb
aweh nupuam nahubmut irad lasareb ini kinagro nahaB .uabreb kadit  kusamret ,n
 aggnihes ,rupak habmatid tapad nakabmorep tapecrepmem kutnU .naweh narotok
 ,inairdnI( nakanugid kutnu pais gnay hadner oisar N/C nagned sopmok kutnebret
 .)3102 ,hadioR nad 1102  
nahab halada sopmok )6102( .kkd itatraH turuneM - mil( kinagro nahab  hab
 aynada anerak naiarugnep sesorp imalagnem halet gnay )kinagro  aratna iskaretni
 gnay )resopmoked( emsinagroorkim id ajrekeb   utas halaS .aynmalad
 rumaj utiay namanat igab taafnamreb tapad gnay hanat emsinagroorkim
amredohcirT   .ps amredohcirT  akapurem .ps  isisopmokednem gnay rotavitkaoib n
 aratna isgnuf iaynupmem kinagro kupuP .sopmokohcirT idajnem kinagro nahab
 takignem tapad kinagro nahab anerak ,hanat rutkurts ikiabrepmem )1 :halada nial




 aradu nakaregrep nad takgninem hanat ria gnagep ayad aggnihes hanat irop
 hanat taki ayad rasebrepmem )3 ,kiab hibel idajnem hanat malad id )isarea(
 padahret hanat taki ayad naktakgninem )4 ,iaredreb kadit hanat aggnihes risapreb
dnagnem ,arah taz  )5 ,tikides aynhalmuj nupualaw ,pakgnel gnay arah gnu
 nahab naaidesretek irebmem )6 ,larenim nahab nakupalep sesorp utnabmem
 nakigurem gnay emsinagroorkim sativitka naknurunem )7 ,aborkim igab nanakam
.)1102 ,inairdnI nad 2102 ,.kkd itayaH(  
 
.5.2  tiwaS apaleK gnosoK nadnaT sopmokohcirT  
  gnay tiwas apalek kirbap tadap habmil halada tiwas apalek gnosok nadnaT
 tapad tiwas apalek gnosok nadnaT .lamitpo araces naktaafnamret muleb
 nad inayamsI( kinagro kupup nataubmep malad ukab nahab iagabes nakanugid
N  apureb aimik isisopmok ikilimem tiwas apalek gnosok nadnaT .)7102 ,itiabru
8,22 asolulesimeh ,%59,54 asolules %14,2 kaynim ,%94,61 ningil ,%4   uba nad
 hibel iridret gnay nobrak awaynes halada asoluleS .)6102 ,.kkd otisraW( %32,1
 tapad nad adisokilg 4,1 ateb nataki helo takiret gnay asokulg tinu 0001 irad
 .anahredes C awaynes idajnem kitilolules emsinagro iagabreb helo isisopmokedid  
il nakgnadeS  tilus fitaler gnay SKKT habmil nenopmok nakapurem ning
 nagned isaisosareb gnay larutkurts remilop nakapurem ini awayneS .isadargedid
 nakirebmem nainatrep kutnu kinagro kupup naiakameP .asolulesimeh nad asolules
nagnutnuek - imonoke nupuam sigoloke nagnutnuek  kupup malad kinagro nahaB .s
 malad gnitnep narepreb  aimik ,kisif tafis ikiabrepmem  hanat sigoloib nad
 ignarugnem atres ,hanat narubusek naktakgninem nad agajnem tapad aggnihes
 .)3102 ,inayamanruP( aimik/kinagrona kupup adap nagnutnagretek  
em  sopmokohcirT  gnay sopmok kinagro kupup kutneb utas halas nakapur
  sinogatna nawadnec gnudnagnem amredohcirT    SKKT nakanuggnem nagned .ps
 .awabmep nahab iagabes amredohcirT    nahab resopmoked iagabes isgnufreb
nem sugilakes ,kinagro namanat satifitkudorp naktakgni  nep nad  TPO iladneg
 .hanat ralut tikaynep amredohcirT   .ps  namanat negotap rumaj tisaramem upmam
 uata nakitamem kutnu naupmamek ikilimem anerak ,sinogatna tafisreb nad
 ahduY( nial rumaj nahubmutrep tabmahgnem kkd  .)6102 ,.  
  agram irad sinogatna rumaj talosI dohcirT amre   naupmamek ikilimem




  agram irad rumaj  amredohcirT ( mucinozamA .T ,mutamah .T ,sneriv .T   nad  .H
sidirivorta   padahret kiab hibel gnay isitepmok emsinakem ikilimem )  .R
M suroporci  nagned nakgnidnabid  agram  muillicineP , muillicinepuE  ,
secymoliceaP  nad , sulligrepsA   nawadnec nairebmeP . amredohcirT    itrepes .ps
munaizrah amredohcirT   nad nasopmognep sesorp tapecrepmem tapad
,naklisahid gnay sopmok satilauk ikiabrepmem  ni nawadnec anerak  tapad i
 mizne utiay mizne agit naklisahgnem  esalordihoibolec  fitka gnay )HBC(
  mizne ,imala asolules kabmorem  esanokilgodne  asolules kabmorem fitka gnay
 mizne nad turalret  esadisokolg   idajnem asoiboles  tinu sisilordihgnem fitka gnay
lhaD( asokulg lukelom  .)5102 ,.kkd na  
 talosI sneriv .T    nad sidirivorta  .H   ,emsitisarap naupmamek ikilimem aguj
  rumaj  nakgnades sunicalil .P   nad mucinavaj .E   sisoibitna emsinakem ikilimem
  padahret suroporcim .R   .)5102 ,rageyneP nad irtsudnI namanaT naitileneP ialaB(
uruneM  t raziflA   ,)3102( .kkd  amredohcirT ps  .  nahubmutrep tabmahgnem tapad
 negotap nawadnec  muirasuF ,icispac .C ps  ,.  nad  iisflor .S  araces ortiv ni  .
 arah nagnudnak ikilimem gnay kinagro kupup  nakapurem SKKT sopmokohcirT
 rutkurts ikiabrepmem tapad ,iggnit pukuc  sativitka naktakgninem nad hanat
a isirtun gnudnagnem SKKT sopmokohcirT .hanat emsinagroorkim  nial aratn
1 N ,%0,94 ria radak , 2  5O2P ,%77 , 2 O2K ,%17 , 0 OgM ,%25 , 1 OaC ,%54 ,  ,%21
C- 71 kinagro ,  ,%8 01 N/C ,   utiay negortin  nagnudnak kutnu susuhK .4,7 Hp nad 0
,1  namanat iggnit naktakgninem negortiN nahutubek ihunemem tapad halet %77
 nagned nagnabmiesek nakirebmem pukuc aynnial orkam rusnu naaidesretek nad
 gnusgnalreb tapad namanat sigoloisif sesorp aggnihes negortiN rusnu naadarebek
102 ,.kkd nalhaD( racnal nagned .)5  
 tapad utiay taafnam kaynab ikilimem SKKT sopmokohcirT nairebmeP
 malad tapadret gnay emsinagroorkim ayakrepmem ,hanat narubusek agajnem
  babes tikaynep nad amah padahret namanat nanahatek taukrepmem ,hanat
 emsinagroorkim nagnudnak amredohcirT  T adap .ps  tapad sopmokohcir
 idajnem asib gnay nawadnec/rumaj sinej aparebeb irad namanat ignudnilem
 nakaideynem tapad gnay kupup idajnem upmam ,namanat igab tikaynep rebmus
 ,tapec hibel aynnakupalep sesorp anerak tapec nagned hanat malad arah rusnu




 ,ailuY nad naahaiS( nagnirekek padahret netsiser hibel idajnem namanat  aggnihes
 .)6102  naktakgninem tapad sopmokohcirT nakataynem )7102( .kkd itnasuS
H kusamret ,noitak isrosbagnem naupmamek +  aggnihes  hanat namasamek
 .takgninem idajnem hanat Hp nad gnarukreb  
tiabruN nad inayamsI naitilenep malaD  nairebmep nakataynem )7102( i
T  .hanat igoloib nad aimik kisif tafis ikiabrepmem tapad SKKT sopmokohcir
meg idajnem hanat nakbabeynem hanat kisif tafis nakiabrep  gnay hanaT .rub
 esaniard nad isarea aggnihes ,kiab idajnem ria gnagep ayad taubmem rubmeg
besret hanat kisif tafis nakiabreP .kiab nikames hanat u  fitisop kapmadreb t
akiabreP .arah rusnu napareynep nad raka nahubmutrep padahret  aimik tafis n
nairebmep nagned  T  arah rusnu naaidesretek naktakgninem tapad sopmokohcir
 gnay amatu isirtuN .orkim nad orkam  negortiN halada namanat helo nakhutubid
F ,)N(  uata gnasgnarem isgnufreb N rusnU .)K( muilaK nad )P( rofso
turet ,nahurulesek araces namanat nahubmutrep tapecrepmem  gnatab adap ama
 rasebrepmem nad les nahalebmep gnasgnarem kutnu isgnufreb P ,nuad nad
 gnay kutneb iapacnem tapec hibel adum nuad nakbabeynem gnay les nagniraj
 lisah natukgnagnep nad asetnisotof sesorp kutnu isgnufreb K nad anrupmes
ep atres mizne isalimisa  arah rusnu aumes akiJ .ria kusamret larenim natukgnagn
 kiab hibel namanat nahubmutrep akam pukuc gnay halmuj malad aidesret
.)6102 ,ailuY nad naahaiS(  
 SKKT sopmokohcirT nairebmep nakataynem )6102( .kkd namrA
namanat/g 06 isalumrofret  aid naktakgninem tapad  rep rages tobob ,ibmu retem
gnisam P napares nopser atres nupmur -  nad %29,47 ,%85,52 rasebes gnisam
%93,67  .  sopmokohcirT sisod  aparebeb nairebmep )5102( .kkd nalhad turuneM
 ,namanat iggnit retemarap kutnu adebreb gnay huragnep nakkujnunem SKKT
 rages tareb  namanat padahret ismusnok kayal namanat rages tareb nad namanat
 )5102( .kkd gnosnugnamiS .namanat/g 63 utiay kiabret sisod nagned iwas
 huragnepreb harem gnawab padahret SKKT sopmok naukalrep nakataynem
irek tobob ,lepmas rep hasab tobob  retemarap padahret  tobob ,lepmas rep gn
 lCK kupup nairebmep nakgnadeS .tolp rep gnirek tobob nad tolp rep hasab




 ,.kkd oytesarP( napmis kayal ibmu tareb nad rages ibmu tareb naktakgninem tapad


































.III  EDOTEM NAD IRETAM  
 .1.3   utkaW nad tapmeT  
 halet ini naitileneP  muirotarobaL nad naabocrep nahal id nakanaskalid
 imonorgA  igolotsorgA nad  malsI satisrevinU nakanreteP nad nainatreP satlukaF
dap ,uaiR misaK firayS natluS iregeN  a .9102 inuJ iapmas teraM nalub  
 
3  .2.   talA nad nahaB  
 harem gnawab ibmu halada ini naitilenep malad nakanugid gnay nahaB
 sateirav  ijuaB sateirav nad   ,seberB amiB  pot hanat ,mc 04 x mc 53 naruku gebilop
 gnay adisitkesni ,lCK ,PST ,AZ kupup ,SKKT sopmokohcirT kupup ,lios
 peniporP fitka nahabreb gnay adisignuf nad l/g 52 nirhtematleD fitka nahabreb
 .%07  gnay talA ada nakanugid  ,latigid nagnabmit ,lukgnac hal p ,naretem  ,uasi
 ,robmeg ,licek urag ,gnarap reyarpsdnah , .gnitnug nad rebme ,siraggnep  
  
 .3.3  naitileneP edoteM  
  kaca nagnacnar nagned nemirepske naitilenep nakapurem ini naitileneP
 amatrep rotkaF .rotkaf 2 irad iridret gnay ,lairotkaf )KAR( kopmolek  kupup sisod
rT D( sopmokohci 6 nagned )  :utiay naukalrep farat  
 = 0D isadnemoker iauses KPN  
 = 1D nadnaT sopmokohcirT  2 = ah/not 5 tiwaS apaleK gnosoK namanat/g 0  
D2  = namanat/g 04 = ah/not 01 tiwaS apaleK gnosoK nadnaT sopmokohcirT  
 = 3D pmokohcirT  apaleK gnosoK nadnaT so 6 = ah/not 51 tiwaS namanat/g 0  
 = 4D K nadnaT sopmokohcirT  namanat/g 08 = ah/not 02 tiwaS apaleK gnoso  
D5 pmokohcirT = 52 tiwaS apaleK gnosoK nadnaT so   = ah/not 01 namanat/g 0  
 naukalrep farat 2 irad iridret )V( harem gnawab sateirav halada audek rotkaF
:utiay  
 ijuaB sateiraV = 1V  
seberB amiB sateiraV = 2V  
 p iraD 21 tapadret akam sata id naukalre  sanibmok  7 irad iridret gnay i
kopmolek  ggnihes 48 tapadret a   nautas paites anam id ,naabocrep nautas
muj aggnihes ,namanat utas tapadret naabocrep  nahurulesek hal 48 utiay namanat  
.1.3 lebaT adap tahilid tapad naukalrep isanibmoK .namanat  


)a(  (b) 
)a(  (b) 





















gnutiH F  
lebaT F  
50,0  10,0  
kopmoleK  r-1 KKJ  KTK  GTK/KTK  - - 
D d-1 DKJ  DTK  DTK GTK/  - - 
V v-1 VKJ  VTK  VTK GTK/  - - 
VD  d( - v()1 - )1  VDKJ  VDTK  VDTK GTK/  - - 
talaG  vd( - r()1 - )1  GKJ  GTK     
latoT  vd r-1 TKJ      
:nagnareteK  
 )KF( iskeroK rokaF     = ...Y 2 
         vd r 
)TKJ( latoT tardauK halmuJ    =
 
∑∑∑𝑌 𝑗𝑖 2 – KF  
 rotkaF  tardauK halmuJ D KJ( D)  =  ∑ iY  - KF  
             vr 
 
 rotkaF  tardauK halmuJ V KJ( V)  =  ∑ jY  2 – KF  
  dr 
 
uJ  rotkaF iskaretnI  tardauK halm D  nad V KJ( VD ) = ∑�∑ 𝑗𝑖𝑌 �2 - KF -  DKJ - VKJ  
                r 
 =     )KKJ( kopmoleK tardauK halmuJ ∑ ..Y k  2 – KF  
 vd  
 
tardauK halmuJ   )GKJ( talaG    TKJ = – KJ  D –  VKJ –  VDKJ –  KKJ  
 naktujnalid akam atayn adebreb naukalrep akiJ  nagned nacnuD ijU nagned
tukireb iagabes halada nacnuD naukalrep ijU ledoM .%5 farat  : 
P = nacnuD  α  .)talag bd ;ρ( � 𝐺𝑇𝐾 /𝑟 
 :nagnareteK naukalreP aynkaynaB = ρ ,atayN ijU faraT = α  ,  lebaT iraD ialiN = P








.VI  PUTUNEP  
.1.4  alupmiseK n 
 libmaid tapad akam ,nakanaskalid halet gnay naitilenep lisah nakrasadreB
 nalupmisek  :tukireb iagabes  
.1   malad kiabret sisod nakapurem namanat/g 001 SKKT sopmokohcirt sisoD
muj  naktakgninem namanat rep ibmu halmuj ,nuad hal  ibmu rages tareb ,
 ,namanat rep areb nuad gnirek tareb nad nuad rages t  .harem gnawab   
.2  m upmam seberB amiB sateirav harem gnawab naanuggneP  naktakgnine
 .ibmu rages tareb  
.3   nad SKKT sopmokohcirT kupup nairebmep aratna iskaretni tapadret kadiT
 gnawab namanat lisah nad nahubmutrep padahret adebreb gnay sateirav
.harem  
 
.2.4   naraS  
 tujnal hibel naitilenep ulreP  harem gnawab namanat mananem kutnu
 nagned SKKT sopmokohcirT kupup nakanuggnem nagned seberB amiB sateirav



















AKATSUP RATFAD  
 huragneP .5102 .itteY .H nad aivleN ,.F.D ,naiflA  nad muilaK kupuP nairebmeP
 relioB ubA nagned tiwaS apaleK gnosoK nadnaT sopmoK narupmaC
nahubmutreP padahret   hareM gnawaB namanaT lisaH nad (  muillA
mucinolacasa   .).L igolonketorgA lanruJ 1 :)2( 5 . - .6  
 
ogatnA naupmameK .3102 .itnasuS .F nad anilraM ,raziflA  sin  amredohcirT .ps  
t  negotaP rumaJ aparebeB padahre ortiV nI  . ketarolF .J  .  54 :8 - .15  
 
 .hareM gnawaB lisaH satilibatS namagareK .3002 .onoduY .P nad .E ,itawrabmA
nainatreP umlI 1 :)2( 01 . - .01  
 
.irmA .I.A nad itteY .H ,.A ,sanA   ,N kupuP nad SKKT sopmoK nairebmeP .7102
( hareM gnawaB namanaT adap K ,P mucinolacsa muillA   .).L  MOJ
RU ATREPAF 1 :)2( 4 . - .41  
 
 .4102 .nafloS .B nad .R .A ,avasinnA arutlukitroH namanaT imonorgA  AJAWSA .
.laH 551 .urabnakeP .ODNISSERP  
 
R kefE .8002 .E ,monA  idaP imareJ sopmokohcirT nairebmeP udise t  padahre
( iwaS namanaT iskudorP nad nahubmutreP aesnuj acissarB  .)L . ugaS .J  7 .
 : )2(  7 - .21  
 
 namanaT nahubmutreP .4102 .hamalaS sutorhcuZ nad anaN P.B ,.S inairA
( hareM gnawaB apec muillA  ( apaleK riA namariyneP nagned ).L  socoC
areficun  s ).L  .IIX saleK AMS igoloiB rajaleB rebmuS iagabe ISAMEPUJ -
OIBP 28 :)1( 1 . - .68  
 
d aivleN ,.Z ,namrA   .6102 .iniamrA na  iskudorP ,nahubmutreP ,igoloisiF snopseR
d ( hareM gnawaB P napareS na  mucinolacsa muillA  ).L t  nairebmeP padahre
T( tiwaS apaleK gnosoK nadnaT sopmokohcirT SKK  isalumrofreT ) d  na
 P kupuP d  .tubmaG nahaL i igolonketorgA lanruJ  51 :)2( 6 . – .22   
 
uyA , N.G. A , . fuaR   nad S. nidumaS  .6102 .  nahubmutreP d  sateiraV auD lisaH na
( hareM gnawaB  muillA a mucinolacs   ).L p manaT karaJ iagabreB ada  . .J  
sibketorgA . 035 :)5( 4 - 635 . 
 
 narukU nad sateiraV huragneP .1102 .anugiW .G nad tayadiH .M.I ,.C ,imzA
 .hareM gnawaB sativitkudorP padahret ibmU troH .J 602 :)3( 12 . - .3102  
 
 sinogatnA rumaJ isaulavE .5102 .rageyneP nad irtsudnI namanaT naitileneP ialaB
d  nahubmutreP tabmahgneM mala suroporcim suropodigiR   babeyneP
 hituP rakA rumaJ tikayneP p  .teraK namanaT ada PDIT .J 15 :)1(2 . – .06  
 
 .2102 .aratU artamuS nainatreP igolonkeT naijakgneP ialaB  naruyaS ayadiduB d  i




 idutS .7102 .itnasrA .W .I nad gniribmeS .A ,nutayirirahK .N ,.S.R ,ikusaB
 netapubaK id astilaB irad seberB amiB hareM gnawaB sateiraV ispodA
 .seberB  .troH.J 162 :)2( 72 - .862  
 
T ,itaisrawsaB  . K ,onoyraduS .B. S nad irdnA . omonruP  .5002 .  nagnabmegneP
rumiT awaJ irad laisnetoP hareM gnawaB sateiraV  .  naijakgneP ialaB
rumiT awaJ )PTPB( nainatreP igolonkeT . 
 
 .urabnakeP id hareM gnawaB manaT sauL .7102 .SPB  
 
 kupuP narakaT huragneP .4102 .itawonsirT .S nad oylumogoR .R ,.H.B ,orotnuB
 umeT lisaH nad nahubmutreP padahret ayahaC satisnetnI nad gnadnaK
( hituP  airaodez amucruC  .).L akilategeV 92 :)4( 3 . - .93  
  
.sizA .A nad namriduS .A ,.S ,inayhaC   fitategeV nahubmutreP nopseR .6102
( ubeT namanaT muraniciffo murahccaS   nairebmeP padahret 1 nootaR ).L
 .kinagronA kupuP nad kinagrO kupuP isanibmoK  irtsudnI orgA lanruJ
nanubekreP 96 :)2( 4 . - .87  
 
rebeB isakilpA .5102 .iniamrA nad atipsuP .F ,.A .K ,nalhaD  sisoD apa
ohcirT k  )SKKT( tiwaS apaleK gnosoK nadnaT sopmo p  namanaT ada
( yockaP apar acissarB   .).L atrepaF moJ . 1 :)1( 2 - .01  
 
 .gnanuaK .B .W nad gnoorutuT .V .A .R ,kodnoL .R .M .J .J ,.G .F ,otnaweD
et kinagrO nad kinagronA nakupumeP huragneP .3102  padahr  iskudorP
s gnugaJ namanaT  .nakaP rebmuS iagabe ketooZ lanruJ 1 :)5( 23 . - .8  
 
 .inimuJ nad .P ,iweD d nahubmutreP  tabikA tamoT sateiraV auD lisaH na
 .kupuP sineJ naukalreP ketarolF .J 67 :7 . -  .48  
 
,imhaF  .A idusmayS , .B nad imatU .H.N.S ,n  kugkugajdaR  .0102 . eP  huragn
t rofsoF nad negortiN araH iskaretnI  gnugaJ namanaT nahubmutreP padahre
(  syaM aeZ L.  ) p ada  T hana  R losoge   .losotaL nad  .igoloiB lanruJ 792 :)3( 01 -
.403  
 
 satitnauK natakgnineP .8102 .itawairotsiH nad itawolisuS ,.E.Y ,itawamtaF
( hareM gnawaB  muillA mucinolacsa   muilaK rebmuS iagabreB nagned ) .L
 .gnareleB nad akiportbuS nad akiporT nainatreP umlI lanruJ 04 :)2( 3 . - .24  
 
 .8102 .iniramusuK .N nad onojirP .S ,.M ,annairbeF  kinagrO kupuP nataafnameP
takgnineM kutnu riaC ahubmutreP atres negortiN napareS nak  iskudorP nad n
( iwaS aecnuj acissarB  p ).L  .risapreB hanaT ada  rebmuS nad hanaT lanruJ
nahaL ayaD 9001 :)2( 5 . - .8101  
 
 .3102 .inramuS .N nad .I ,haysnamriF  sateiraV nad N kupuP sisoD huragneP
N ,hanaT Hp padahret - gnawaB ibmU lisaH nad ,N napareS ,hanaT latoT  
( hareM mucinolacsa muillA  slositnE hanaT adap ).L -  .hagneT awaJ seberB




 .4102 .idfuY .P.M nad rathkoM .S.M ,anaiL .T ,daddasuM .D ,.A.M ,haysnamriF
 id najuH misuM taaS adap tubmaG nahaL id hareM gnawaB isatpadA ijU
hagneT natnamilaK  . troH .J 411:)2(42 . - .321  
 
 id  hareM gnawaB satilauK nad iskudorP ,nahubmutreP .8102 .A.M ,haysnamriF
 .misuM rauL namaladeP asrauK risaP hanaT igolonketokeorgA lanruJ  6 .
172 :)2( - .872  
 
airebmeP .6102 .avesoY .S nad itteY .H ,.A ,rajnaniG kohcirT kupuP n opmo  s
( hareM gnawaB iskudorP nad nahubmutreP padahret gnugaJ imareJ  muillA
mucinolacsa   .).L atrepaF MOJ  . 1 :)1( 3 - .11  
 
 aparebeB sopmokohcirT nairebmeP .6102 .atipsuP .F nad itteY .H ,.R ,itatraH
 kinagrO nahaB t  nahubmutreP padahre d  ( sinaM gnugaJ iskudorP na  aeZ
 atarahccas syam  .) truts atrepaF MOJ 1 :)1( 3 . - .51  
 
 .5102 .itawodiW .R.L nad niansuH ,.W kitatraH  malad kinagrO kupuP nanareP
 .namanaT nad hanaT sativitkudorP natakgnineP nahaL ayadrebmuS lanruJ  .
701 :)2( 9 - .021  
 
 kinagrO kupuP sineJ huragneP .2102 .lizaF .R nad dumhaM .T ,.E ,itayaH d  na
 sateiraV t  nahubmutreP padahre d ( iabaC namanaT lisaH na munna mucispaC  
 .).L ketarolF .J 371 :)7( . - .181  
 
 nahubmutreP .5102 .atipsuP .F nad aivleN .N ,.N anilreH d  gnawaB iskudorP na
eM ( har  mucinolacsa muillA  ).L d  nadnaT sopmokohcirT nairebmeP nagne
 isalumrofreT tiwaS apaleK gnosoK d  .muilaK kupuP na notohP lanruJ  6 .
12 :)1( - .03  
 
( hareM gnawaB sateiraV auD nopseR .5002 .M ,hallutayadiH  mucinolacsa muillA
 ).L t uP nairebmeP nagnabmI padahre  gnicsaK kinagrO kup d  .kinagronA na
ispirkS  .rebmeJ hayidammahuM satisrevinU .  
 
 .1102 .H .Y ,inairdnI taliK araceS sopmoK taubmeM  .atrakaJ .ayadawS rabeneP .
.laH 76  
 
( hareM gnawaB nopseR .3102 .M ,nafrI  mucinolacsa muillA  taZ padahret ).L
 hubmuT rutagneP  .araH rusnU nad  ,igolonketorgA lanruJ 53 :)2( 3 -  .04  
 
 apaleK gnosoK nadnaT sopmokohcirT isakilpA .7102 .itiabruN nad .U ,inayamsI
 tiwaS t ( oakaK namanaT tibiB nahubmutreP padahre oacac amorboehT   .).L
ATREPAF MOJ 1 :)2(4 . - .21  
 
anitsI , I.N  .6102 .  kinkeT iulaleM hareM gnawaB iskudorP natakgnineP





 ibmU isasilanreV huragneP .3102 .awedardnI .D nad hisgninaytsiluS .E ,imsaJ
( hareM gnawaB naagnubmeP nad lisaH ,nahubmutreP padahret apec muillA  
 .L puorg mutagerggA  .hadneR narataD id ) nainatreP umlI 24 :)1( 61 . -  .75  
 
itnayaJ , S. S , . U nad namraD . hanasaH  .9102 .  hareM gnawaB namanaT nopseR
(  muillA a mucinolacs   ).L d  sopmoK sisoD aparebeB nairebmeP nagne
)SKKT( tiwaS apaleK gnosoK nadnaT  . atrepaF MOJ 1 :)1(4 . - .01  
 
 .7102 .nainatreP nairtnemeK 7102 nainatreP kitsitatS  metsiS nad ataD tasuP .
.laH 263 .atrakaJ .nainatreP isamrofnI  
 
 .8102 .arutlukitroH nejtiD nad nainatreP nairtnemeK  tarotkeriD ajreniK naropaL
7102 nuhaT arutlukitroH laredneJ  .laH 331 .  
 
hanasahK , M. S , .W.A. ydeuS   nad E. itnatsahirP  .8102 .  kinagrO kupuP isakilpA
 gnawaB iskudorP nad nahubmutreP adap idaP imareJ nad mayA narotoK
( hareM apec muillA  )turuc amib .rav .L  . lanruojE 881 :)2( 3 . - .491  
 
 .5002 .onosraM nad P ,aggniL kupuP naanuggneP kujnuteP rabeneP .   ,ayadawS
.mlh 051 .atrakaJ  
 
 gnosoK nadnaT sopmokohcirT nairebmeP .8102 .anivliS .F  nad .Y.C ,alednaM
 oakaK nahubmutreP padahret manaT muideM adap )SKKT( tiwaS apaleK
( oacac amorboehT   .).L ATREPAF MOJ 1 :)1( 5 . - .11  
 
 .7102 .iniamrA  nad aivleN ,anilraM  iagabreB nagned tubmaG hanaT isaroilemA
( gnugaJ sateiraV auD lisaH nad nahubmutreP padahret irtsudnI habmiL  aeZ
syam   .).L igolonketorgA lanruJ 12 :)2( 7 . - .82  
 
 .3102 .ayajatremuS .M.I nad .A.A ,kijttaM  nagned naabocreP nagnacnareP
J batiniM nad saS isakilpA 1 dili .laH 053 .rogoB .sserP BPI TP .  
 
 aparebeB lisaH nad nahubmutreP .6102 .idrafuS nad itawamuseK .E ,narheM
hareM gnawaB sateiraV  (  mucinolacsa muillA  )L  tabikA laivulA hanaT adap
 .KPN kupuP sisoD iagabreB nairebmeP ketarolF .J . 711 :)2( 11 - .331  
 
.S ,ruN   iagabreB nairebmeP nad negortiN sisoD paggnaT .5002 .irahohT nad
 gnawaB namanaT lisaH nad nahubmutreP padahret suloB kutneB macaM
( hareM mucinolacsA muillA  .seberB netapubaK nainatreP saniD .)L  
 
ededraP , E.S.B ,.  itairaM  nad  R. gnuyapiS  .5102 .  nahubmutreP  agiT iskudorP nad
( hareM gnawab sateiraV mucinolacsa muillA   ).L p  aparebeB nairebmeP ada
gnubaniS kinakluV ubA anekreT hanaT id kinagrO kupuP sineJ  .  lanruJ
igolonketokeorgA enilnO  :)4( 3 .  6341 - 6441  
 
 nad kinagronA kupuP naanuggneP huragneP .2102 .ubirasaP  padahret kinagrO
( hareM gnawaB iskudorP nad nahubmutreP mucinolacsa muillA   .).L  .ruJ




 .3002 .S ,ojotiP hareM gnawaB hineB .laH 56 .atrakaygoY .suisinaK .  
 
hanaT  nagnirekeK takgniT huragneP .8102 .R.M ,anadarP   nahubmutreP padahret
( noriT sateiraV hareM gnawaB  lisaH nad mucinolacsa muillA  L ispirkS .).  .
.atrakaygoY hayidammahuM satisrevinU  
 
,oytesarP   gnosoK nadnaT sopmoK huragneP .7102 .itainruM nad iniamrA ,.J
 )SKKT( tiwaS apaleK d K kupuP nagne C  l t utreP padahre  nahubm d  lisaH na
( hareM gnawaB namanaT  mucinolacsa muillA  ).L p  .tubmaG muideM ada
ATREPAF MOJ 1 :)2( 4 . - .7  
 
abruP , M.R.A. iniamrA ,  nad  A.I  . irmA  .6102 .  gnosoK nadnaT sopmoK isakilpA
 tiwaS apaleK d  timoloD na p  lositpecnI lioS buS muideM ada u  kutn
 natibibmeP ( tiwaS apaleK sisneeniug siealE   ).qcaJ di amatU natibibmeP  .
ATREPAF MOJ 1 :)1( 3 . - .51  
 
 .tubmaG nahaL id hareM gnawaB nagnabmegneP isnetoP .2102 .T ,itaibruP  .J
 .reP gnabtiL 311 :)3( 13 - .811  
 
 .3102 .R ,inayamanruP  gnosoK nadnaT sopmoK nataubmeP igolonkeT  apaleK
tiwaS .ibmaJ .nainatreP igolonkeT naijakgneP ialaB .  .laH 681  
 
 .7002 .nailreB .A.V.N nad .E ,uyahaR hareM gnawaB  .ayadawS rabeneP TP .
.laH 49 .atrakaJ  
 
 nad nahubmutreP padahret kinagrO kupuP isakilpA nopseR .2102 .S ,uyahaR
 ( hareM gnawaB namanaT sateiraV aparebeB lisaH  mucinolacsa muillA  .).L
irgA lanruJ - ket 05 :)1( 31 , - .75  
 
uyahaR , S. anaidsoR nad ansiraflE ,  .6102 .  nahubmutreP nopseR d  iskudorP na
amanaT hareM gnawaB n  ( mucinolacsa muillA   ).L d  nahabmaneP nagne
riaC kinagrO kupuP  . igolonkeT nad sniasorgA lanruJ 8 :)1( 1 . - .81  
 
 hareM gnawaB sateiraV auD nopseR .8102 .reofhgaM .D.M nad .P.M ,nahdamaR
( mucinolacsa muillA   padahret ).L  gnitomorP htworG tnalP airetcabozihR  
 .adebreB isartnesnoK nagned )RPGP( namanaT iskudorP lanruJ 007 :)5( 6 . -
.707  
 
.D aniR , A nad hisgniN . rooN  .  .6102  gnawaB sateiraV aparebeB nalipmaneP
nataleS natnamilaK turuS gnasaP nahaL id hareM  .  ranimeS gnidisorP
 igolonkeT isavonI lanoisaN nainatreP . 398 - .998  
 
,hadioR  aM .3102 .S.I  kinagrO kupuP naanuggneP taafn u hanaT narubuseK kutn  .
oworonoB gnugagnuluT satisrevinU lanruJ 03 :)1( 1 . - .24   
 
 .4991 .R ,anamkuR  nad ayadiduB hareM gnawaB P  nahalogne P  acsa P nena  .





 .6102 .daasA .M nad idsuR  id hareM gnawaB sateiraV tapmE isatpadA ijU
 .araggneT isewaluS ,rumiT akaloK netapubaK  nad naijakgneP lanruJ
nainatreP igolonkeT nagnabmegneP 342 :)3( 91 . - .252  
 
kupuP isutitsbuS iagabeS gnosoK gnajnaJ nataafnameP .8002 .E ,onowraS  
 .tiwaS apaleK namanaT AKILPA lanruJ 91 :)1( 8 , - .32  
 
 .7002 .I.A ,nawaiteS kanreT narotoK naktaafnameM atrakaJ .ayadawS rabeneP . . 
.laH 08  
 
itutsaH .B.R nad  itnayraH .S ,.itawoyiteS  huragneP .0102 .   isartnesnoK naadebreP
kupuP  ( hareM gnawaB iskudorP padahet riaC kinagrO mucinolacsa muillA  
 .).L AMOIB 44 :)2( 21 . - .84  
 
 sopmokohcirT isalumroF naanuggneP ijU .6102 .ailuY .E.A nad F.J ,naahaiS
 tiwaS apaleK tibiB nahubmutreP padahret KPN kupuP nagned SKKT
( sisneeniug siealE  umU ).qcaJ  8 r –  .rabmeK habmaceK lasA naluB 21  MOJ
ATREPAF .)1( 31 .  
 
nitniG .J ,.R.T ,gnosnugnamiS nopseR .5102 .nugnaB .K.M nad g   nahubmutreP
( hareM gnawaB iskudorP nad mucinolacsa muillA   ).L t  nairebmeP padahre
 .hadneR narataD id manaT karaJ nad SKKT sopmoK  lanruJ igolonketorgA  .
4081 :)1( 4 - .4181  
 
.B.A dna .P.S ,hgniS  ( noinO fo esnopseR .1002 ,amreV apec muillA  muissatoP ot )
 .noitacilppA ymonorgA fo lanruoJ naidnI  ( 64 ) 281: - .581  
 
.B nad ,.M .S ,lupmotiS  ontiruG .  .5991 namanaT nahubmutreP sisilanA  hajdaG .
 adaM atrakaygoY ,sserP ytisrevinU . 
 
 .4002 .INS kitsemoD kinagrO hapmaS iraD sopmoK isakifisepS  nadaB .
1 .lanoisaN isasidradnatS - .6  
 
akuS i   padahret  tiwaS apaleK gnosoK nadnaT sopmoK  huragneP .7102 .S.N ,his
( nuaD gnawaB namanaT lisaH nad nahubmutreP f muillA si musolot   .).L
REPIP 93 :)31( 42 . -  .25  
 
 nadnaT sopmokohcirT nairebmeP .7102 .atipsuP .F nad namreH ,.M.D ,itnasuS
 isalumrofreT tiwaS apaleK gnosoK t  nahubmutreP padahre d  agiT lisaH na
( hareM gnawaB sateiraV  mucinolacsa muillA  ).L d  .tubmaG nahaL i  lanruJ
notohP  . 9 :)2( 7 - .91  
 
 .8102 .ruN .M nad .S ,anairtuS  sopmoK kupuP isakilpA d  isneukerF na
 KPN nakupumeP d ( hareM gnawaB iskudorP naktakgnineM mala  muillA
mucinolacsa  L.  ) p tubmaG hanaT ada  . nainatreP akimaniD lanruJ  . VIXXX  





 itayahruN ,niddurfayS  padahret kupuP sineJ huragneP .2102 .itaW .R nad
sinaM gnugaJ sateiraV aparebeB lisaH nad nahubmutreP ketarolF .J .  :)7( .
701 - .411  
 
.A ,ismayS  .5102 .atipsuP .F nad aivleN , ( hareM gnawaB nopseR  muillA
mucinolacsa  SKKT sopmokohcirT nairebmeP padahret )L.  nad isalumrofreT
 .tubmaG nahaL adap negortiN kupuP notohP lanruJ 5 :)1( 6 . - .31  
 
eriS .M.A.L ,.P.G.D ,kabmaT nopseR .3102 .itayamsoR nad rag   nad nahubmutreP
( hareM gnawaB sateiraV aparebeB iskudorP mucinolacsa muillA  nagned ).L  
 oakaK habmiL sopmoK nairebmeP p  .lositpesnI hanaT ada  enilnO lanruJ
igolonketokeorgA 69 :)1( 2 . - .201  
 
 gnawaB iskudorP nad nahubmutreP .5102 .airaniP .A nad suluaP .J ,.G.O ,idnaT
( hareM mucinolacsa muillA   .ipaS eniruoiB isakilpA sisabreB ).L aineguE  .
241 :)3( 12 -  .051  
 
nagiraT , S. M nad . gniribmeS  .7102 .  nahubmutreP nahabureP d  iskudorP na
( hareM gnawaB mucinolacsa muillA   ).L d  kupuP naanuggneP huragneP ira
K kupuP sisoD naD kinagrO Cl  . sniasonketorgA lanruJ  . 001 :)2( 1 - .011  
 
( hareM gnawaB namanaT nopseR .3102 .N ,kituT mucinolacsa muillA   ).L
 kupuP isartnesnoK nad manaT karaJ narutagneP padahret kuT kuT sateiraV
 .asaN riaC kinagrO ha’aariZ lanruJ 06 :)1( 63 . - .56  
 
 nahaB( sopmokoiB nairebmeP huragneP .5102 .nawsiM nad aheguS .D.F ,harmU
 fitkA  amredohcirT  )telbaT naaideS alumroF ,.ps t padahre   nahubmutreP
( oakaK tibiB  oacac amorboehT  :)2( 9 .).L 10 - .80  
 
 kinagrO kupuP nataubmeP .6102 .apatsuM .K nad gnabaS .M.S ,.J ,otisraW d  ira
 .tiwaS apaleK gnosoK nadnaT habmiL miK .dakA .J 8 :)1(5 . - .51  
 
 iskudorP igolonkeT nakiabreP .3102 .imzA .C nad tayadiH .M.I ,.G ,anugiW
 nad satisneD ,nakupumeP narutagneP iulaleM hareM gnawaB hineB
 .sateiraV troH.J 731 :)2( 32 . - .241  
 
 talosI tapmE nataafnameP .6102 .itutsaiguM .E nad otnaseoS .L ,.K.M ,ahduY
amredohcirT   adaG rakA tikayneP nakiladnegneM kutnu .ps p  namanaT ada
 .nisiaC isavitluK lanruJ  341 :)3( 51 -  .941  
 
adnilamsuY  nad  naidrA  .7102 . ( hareM gnawaB namanaT nopseR  muillA
a mucinolacs   ).L d  nadnaT sopmoK sisoD aparebeB nairebmeP nagne
 apaleK gnosoK )SKKT( tiwaS  . atrepaF MOJ 1 :)1( 4 . - .01  
 







 .1 naripmaL ijuaB sateiraV hareM gnawaB namanaT ispirkseD  
 lasA  L :  kujnagN lako  
 rumU   : - )irah 54( agnubreb ialum  
   - nenap   irah 06 )samelem gnatab %06(  
 namanat iggniT   53 : –  mc 34  
 agnubreb naupmameK  M :  agnubreb hadu  
 nakana aynkaynaB   9 : –  nupmur /ibmu 61  
 nuad kutneB  S :  gnabulreb ,sirdnili  
 nuad kaynaB   04 : –  nupmur /ialeh 54  
 nuad anraW  H :  uaji  
 agnub kutneB  S : epe  gnuyap itr  
 agnub anraW  P :  hitu  
 iakgnat /haub kaynaB   57 : –  001  
 iakgnat /agnub kaynaB   511 : –  051  
 nupmur /agnub iakgnat kaynaB   2 : –  5  
 ijib kutneB  : B  tupirekreb ,gnepeg ,talu  
 ijib anraW  H :  mati  
 ibmu kutneB  B :  gnojnol talu  
 ibmu narukU  S :  6( gnade –  )g 01  
 ibmu anraW  M :  naugnuek hare  
 ibmu iskudorP   31 : – t 41 no  gnirek ibmu ah/  
 ibmu tobob tusuS  hasab( %52 : -  )gnirek  
 amorA  S :  gnade  
 asar atic/naakuseK  C :  iramegid puku  
 gnerog gnawab nahaynereK  S :  gnade  
 tikaynep padahret nanahateK  A :  muirasuF padahret nahat kag  
 amah padahret nanahateK  A : ( kayarg talu padahret nahat kag       aretpodopS
augixe  )  
 nagnareteK  : B  kutnu iauses ,hadner naratad kutnu kia
 najuh misum  






 .2 naripmaL  sateiraV hareM gnawaB namanaT ispirkseD seberB amiB  
lasA   seberB lakoL :  
rumU     : - irah 05 agnubreb ialum  
      - irah 06 )samelem gnatab %06( nenap  
namanaT iggniT  52 : - mc 44  
imalA agnubreB naupmameK  rakus kagA :  
nakana kaynaB  7 : - nupmur rep ibmu 21  
utneB nuad k  gnabulreb ,sirdniliS :  
nuad anraW  uajiH :  
nuad kaynaB  41 : - ialeh 05  
agnub kutneB  gnuyap itrepeS :  
agnub anraW  hituP :  
iakgnat/haub kaynaB  06 : - 001  
iakgnat/agnub kaynaB  021 : - 061  
nupmur/agnub iakgnat kaynaB  2 : -4 
ijib kutneB   ,gnepeg ,taluB : tupirekreb  
ijib anraW  matiH :  
ibmu kutneB  rehel adap licek nicnicreb gnojnoL :  
ibmu anraW  adum hareM :  
ibmu iskudorP  gnirek ibmu ah/not 9,9 :  
hasab( ibmu tobob tusuS - )gnirek  % 5,12 :  
tikaynep padahret nanahateK  ( ibmu kusub padahret nahat pukuC :  sityrtoB  
    iilla ) 
tikaynep padahret naakepeK  ( nuad gnuju kusub padahret akeP :      arohpotyhP
irrop ) 
nagnareteK  hadner naratad kutnu kiaB :  
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1D1V  4D2V  
ahaL napaisreP n 
SKKT sopmokocirT araH rusnU sisilanA  
manaT aideM napaisreP  
lebaL nairebmeP  
naukalreP nairebmeP  
namananeP  
naarahilemeP  
P nanename  
natamagneP retemaraP : 
 iggniT .a )mc(  namanaT  
)ialeH( namnaT rep nuaD halmuJ .b  
)irah( nenaP rumU .c  
)ibmu( nupmuR rep ibmU halmuJ .d  
)g( namanaT rep ibmU rageS toboB .e  
)mc( ibmU retemaiD .f  
)g( nuaD rageStareB .g  
)g( nuaD gnireK tareB .h  




.5 naripmaL  SKKT sopmokohcirT kupuP nagnutihreP  
ah 1    m 000.01 = 2   
gk 1    g 000.1 =    
 not 1    gk 000.1 =  
 = ratkeh rep isalupoP
 
sauL  hanat  1 ah
karaJ  manat   
   = 01 . 000   
02  x 02   
  = 01 . 000  
0,2 x 0,2  
 isalupop 000.052 =  
5 SKKT sopmokohcirt kupup sisoD    ah/not    =   5. 000   gk
052 . 000
   g 0001 x gk 20.0 =  
namanat/g 02 =  
  ah/not 01 SKKT sopmokohcirt kupup sisoD  =    01 . 000   gk
052 . 000
   g 0001 × gk 40,0 =  
                               namanat/g 04 =  
51 SKKT sopmokohcirt kupup sisoD    ah/not  =    51 . 000   gk
052 . 000
   60,0 =  g 0001 × gk  
                               6 = namanat/g 0  
 = ah/not 02 SKKT sopmokohcirt kupup sisoD   02 . 000   gk
052 . 000
 g 0001 × gk 80,0 =  
      namanat/g 08 =  
52 SKKT sopmokohcirt kupup sisoD   = ah/not   52 . 000   gk
052 . 000
 1,0 =  g 0001 × gk  
      1 = 0 namanat/g 0  
 aimiK kupuP nagnutihreP  
 AZ kupup sisoD 832   ah/gk    =   832   gk
052 . 000
 000,0 = 59  gk 2 g 0001 ×  
 = 59.0 namanat/g 2  
 PST kupup sisoD 5.442  ah/gk    =   442 .5  gk
052 . 000
 000,0 = 879   gk g 0001 ×  
      = 879.0  namanat/g  
 lCK kupup sisoD 5.801   ah/gk   =   801 .5  gk
052 . 000
 000,0 = 434   gk g 0001 ×  









)ibmU rageS tareB( ratkeH ek isrevnoK nagnutihreP .6 naripmaL  
 = sumuR  × gebilop rep iskudorp lisaH ratkeH rep sauL  
          manaT karaJ  
 )isadnemoker iauses KPN( 0D    × g 04,9 = m 000.01 2 
          m 40,0 2 
    = 000.052 × g 04,9  
    =  g 000.053.2  
    gk 053.2 =  
   not 53,2 =  
( 1D namanat/g 02 SKKT sopmokohcirT )  × g 67,7 = m 000.01 2 
          m 40,0 2 
   000.052 × g 67.7 =  
    g 000.049.1 =  
    gk 049.1 =  
   not 49,1 =  
 SKKT sopmokohcirT( 2D )namanat/g 04  g 50,9 =   × m 000.01 2 
                    m 40,0 2 
   000.052 × g 50,9 =  
    =  g 005.262.2  
   gk 5,262.2 =  
   not 62,2 =  
)namanat/g 06 SKKT sopmokohcirT( 3D   =  × g 77,7 m 000.01 2 
                    m 40,0 2 
   77,7  =  000.052 × g  
    g 005.249.1 =  
   gk 5,249.1 =  
   not 49,1 =  
)namanat/g 08 SKKT sopmokohcirT( 4D   × g 68,01 = m 000.01 2 
                    m 40,0 2 
   000.052 × g 68,01 =  
   g 000.517.2 =  
   gk 517.2 =  
   not 17,2 =  
)namanat/g 001 SKKT sopmokohcirT( 5D   × g 59,41 = m 000.01 2 
                    m 40,0 2 
   000.052 × g 59,41 =  
   g 005.737.3 =  
   gk 5,737.3 =  




 naripmaL 7 magaR kidiS nasakgniR .  
retemaraP   sopmokohcirT SKKT  sateiraV  iskaretnI  )%( KK  
namanaT iggniT  63.1 nt  43.0 nt  73.0 nt  80.12  
nuaD halmuJ   *29.2  05.1 nt  58.0 nt  02.81  
nenaP rumU  0 00. nt  0 00. nt  0 00. nt    0 00.  
 rep ibmU halmuJ namanaT    **26.3  38.1 nt  03.1 nt  55.61  
ibmU rageS tareB    **54.7  *11.5  29.1 nt  23.71  
ibmU retemaiD  08.1 nt  89.1 nt  78.1 nt    47.7  
nuaD rageS tareB    **41.4     92.3 nt  50.1 nt  61.42  
nuaD gnireK tareB  *41.3   00.0 nt  71.1 nt  88.41  
 :nagnareteK  t isamrofsnart ataD :  
  nt  atayn kadiT :    
 *  )50,0 < P( atayn adebreB :   
 **  )10,0 < P( atayn adebreb tagnaS :  





 naripmaL 8  SKKT sopmokohcirT kupuP araH rusnU sisilanA lisaH .  
  muirotarobaL irad helorepid SKKT sopmokohcirT kupup sisilana lisaH
. IRNU atrepaF hanaT umlI  
lepmaS edoK  hP  C- kinagro   N P K O2H  lCK  
sopmoK  29,5  - %03,72   %84,0  %71,0  %30,0  
 
 irad lisah awhab naklupmisid tapad kupup INS rebmus nakrasadreB
 hanaT umlI muirotarobaL irad helorepid SKKT sopmokohcirT kupup sisilana
/muminim( %84,0 N nakkujnunem elbat adap IRNU atrepaF  %71,0 P ,)hadner






 naripmaL 9 INS  turunem kinagrO kupuP satilauK radnatS .  
oN  retemaraP  nautaS  muminiM  mumiskaM  
1 riA radaK  % - 05  
2 rutarepmeT  oC  hanaT riA uhuS  
3 anraW    namatiheK  
4 uaB    hanaT uabreB  
5 lekitraP narukU  mm  55,0  52  
6 riA takI naupmameK  % 85  - 
7 Hp   08,6  94,7  
8 gnisA nahaB  % * 5,1  
 
orkaM  rusnU  %   
9 kinagrO nahaB  % 72  85  
01  negortiN  % 04,0  - 
11  nobraK  % 08,9  23  
21  P( rofsohP 2O5) % 01,0  - 
31  N/C - oisaR   01  02  
41  K( muilaK 2 )O  % 02,0  * 
 
orkiM rusnU     
51  nesrA  gk/gm  * 31  
61  )dC( muimdaK  gk/gm  * 3 
71  )oC( laboK  gk/gm  * 43  
81  )rC( muimorK  gk/gm  * 012  
91  )uC( agabmeT  gk/gm  * 001  
02  )gH( irukreM  gk/gm  * 8,0  
12  )iN( lekiN  gk/gm  * 26  
22  )bP( labmiT  gk/gm  * 051  
32  )eS( muineleS  gk/gm  * 2 
42  )nZ( gneS  gk/gm  * 005  
 niaL rusnU     
52  muislaK  % * 05,52  
62  )gM( muisengaM  % * 06,0  
irad raseb hibel aynialin * : nagnareteK   uata muminim  irad licek hibel mumiskam  





 naripmaL 01 . )mc( namanaT iggniT  
SATEIRAV  D( SKKT sopmokohcirT kupuP sisoD ) 
V latoT  atareR  
V( ) 0D  1D  2D  3D  4D  5D  
1V  741 ,0 ,041 3 ,841 1 ,151 2 ,651 4 ,651 8 ,998 8 ,941 97 
2V  ,931 4 ,631 9 921 ,0 ,941 1 ,251 3 ,961 4 ,678 1 ,641 20  
D latoT  ,682 4 ,772 2 ,772 1 ,003 3 3 ,80 7 ,623 2 ,5771 9   
atareR  ,341 2 ,831 6 ,831 55  ,051 51  ,451 53  ,361 1     
 
KS  BD  KJ  TK  TIH F  
LEBAT F  
,0 50  ,0 10  
D 5 ,531 33  ,72 70  ,1 63 nt  ,2 53  ,3 13  
V 1 ,6 96  ,6 96  ,0 43 nt  ,3 99  ,7 30  
VD  5 ,73 81  ,7 44  ,0 73 nt  ,2 53  ,3 13  
kopmoleK  6 ,063 19  ,06 51         ,3 30  2, 42  ,3 90  
G 66  ,0131 24  ,91 58        
latoT  38  ,0581 25      
)%( KK   ,12 = 80  
:nagnareteK  nt  atayN kadiT =  
 




  = ,5771 92  = 48/ ,54573 5 
TKJ    = ji Y∑  2 –  KF  
  62( = 2 12 +  2  + 52 + ,..……… 2  ) – ,54573  5  = ,0581 25  
DKJ   =∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,682( = 4  2 ,772 + 22 ,623 + ,..……… + 22  41/) – ,531 = 5,54573 33  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  ,998( = 8  2 ,678 + 12  24/) – ,6 = 5,54573 96  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
 = 741(  2 ,931 + 4  2 .……… +  ,961 + 42  7/) –  5,54573 –  33,531 –  96,6
,73 = 81  
KKJ    = ∑ ..Y k  2 – KF  
                             d*v 
  ( = ,432 52 2 + 44,12  + 2 + ,..……… ,58 92  21/) – 54573 ,5 




J  GK   =  TKJ –  DKJ –  VKJ –  BAKJ – KKJ   
  25,0581 = –  33,531 –  96,6 –    81,73 – ,0131 = 19,063 24  
DTK   DBD /DKJ =  ,531 = 33  = 5/ ,72 70  
VTK   VBD/VKJ =  ,6 = 1/96,6 = 96  
( TK D*V) V*D(BD/)V*D( KJ = ,73 = ) 81  = 5/ ,7 44  
KTK   ,063 = KBD/KKJ = 19  = 6/ ,06 51  























11 naripmaL . )ialeh( nuaD halmuJ  
SATEIRAV  
V( ) 
 sisoD D( SKKT sopmokohcirT kupuP ) oT V lat  atareR  0D  1D  2D  3D  4D  5D  
1V  781  161  391  212  812  142  2121  202  
2V  261  671  221  871  812  042  6901  ,281 76  
D latoT  943  733  513  093  634  184  8032  
 atareR  ,471 5 ,861 5 ,751 5 591  812  ,042 5 
   
KS   BD   KJ  TK   TIH F  LEBAT F   ,0 50  ,0 10  
D 5 ,2541 59  ,092 95  ,2 *07  ,2 53  ,3 13  
V 1 ,061 91  ,061 91  ,1 94 nt  ,3 99  ,7 30  
VD  5 ,343 42  ,86 56  ,0 46 nt  ,2 53  ,3 13  
kopmoleK  6 ,7671 82  ,492 55      ,2 47  ,2 42  ,3 90  
G 66  ,3017 92  ,701 26  -     
latoT  38  ,62801 59          
)%( KK   ,73 = 57  
:nagnareteK  nt  = atayN kadiT  
  * atayN adebreB =  
 




  = 8032 2 ,51436 = 48/ 50  
TKJ    = ji Y∑  2 –  KF  
  52( =  2 91 + 2 12 + ,..……… 2  ) – ,62801 = 50,51436 59  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
943( =  2 733 + 2 184+ ,..……… 2  41/) – ,51436 50  
,2541 = 59  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  2121( =  2 6901 + 2  24/) – ,061 = 50,51436 91  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
 = 781( 2 161 + 2 042 + ,……… 2 7/) - ,51436 50  –  59,2541 – ,061 91  
,343= 42  
 
KKJ    = ∑ ..Y k  2 –  KF  




  363( = 2 543 + 2 713 + ,..……… 2  21/) – 51436 ,05 
  7671 = , 82  
 GKJ    TKJ = –  DKJ –  VKJ –  VDKJ –  KKJ  
   59,62801 = –  59,2541 –  91,061 –  42,343 – 82,3017 = 82,7671  
DTK   DBD /DKJ =  ,092 = 5/59,2541 = 95  
VTK   VBD/VKJ =  ,061 = 1/91,061 = 91  
)V*D( TK  V*D(BD/)V*D( KJ = ,86 = 5/42,343 = ) 56  
KTK    6/82,7671 = KBD/KKJ = ,492 = 55  
K GT   ,701 = 66/92,3017 = GBD/GKJ = 26  





















 isamrofsnarT haleteS nuaD halmuJ �
 
𝑋 � 0,5 
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) 
V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  ,63 60  ,33 43  ,63 23  ,83 52  ,83 53  ,04 46  ,222 79  ,73 61  
2V  ,33 74  ,43 79  ,82 59  ,53 43  ,83 86  ,04 98  ,212 73  ,53 93  
D latoT  ,96 35  ,86 43  ,56 72  ,37 46  ,77 20  ,18 35  ,534 43  
 atareR  ,43 77  ,43 71  ,23 36  ,63 28  ,83 15  ,04 77  
   
)%( KK   ,81 = 02  
:nagnareteK  nt  atayN kadiT =  
  * atayN adebreB =  
KF    = 𝑌…
 2
𝑑∗𝑣∗𝑟
  = ,534 43 2 ,6522 = 48/ 52  
TKJ    = ji Y∑  2 –  KF  
   = ,5( 40 2 ,4 + 14 2 ,4 + ,..……… 36 2  ) -   ,39 = 526522 57  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,96( = 35 2 ,86 + 43 2 ,18 + ,..……… 35 2  41/) – ,6522 52  
,21 = 89  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  ,222( = 79  2 ,212 + 63 2  24/) – ,1 = 52,6522 43  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  –  DKJ – VKJ  
  ,63( = 50 2 ,33 + 63 2 ,04+ ,..……… 98 2  7/) – ,6522 52  –  89,21 – 43,1  
  97,3 =  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
  56( = , 25  2 36 + , 72 2 16 + ,..……… , 04 2  21/) – 6522 , 52  
KS  BD  KJ  TK   TIH F   LEBAT F  ,0 50  ,0 10  
D 5 ,21 89  ,2 95  ,2 *29  ,2 53  ,3 13  
V 1 ,1 43  ,1 43  ,1 05 nt  ,3 99  ,7 30  
VD  5 ,3 97  ,0 67  ,0 58 nt  ,2 53  ,3 13  
kopmoleK  6 ,61 29  ,2 28       ,3 71  ,2 42  ,3 90  
G 66  ,85 27  ,0 98        




 61 = ,92 
 GKJ    TKJ = –  DKJ –  VKJ –  VDKJ –  KKJ  
 =  57,39 –  89,21 –  43,1 –  97,3 – ,85 = 29,61 27  
DTK   DBD /DKJ =  ,2 = 5/89,21 = 95  
VTK   VBD/VKJ =  ,1 = 1 /43,1 = 43  
)V*D( TK  V*D(BD/)V*D( KJ = ,0 = 5/97,3 = ) 67  
KTK   ,2 = 6/29,61 = KBD/KKJ = 28  
GTK   ,0 = 66/27,85 = GBD/GKJ = 98  
 sopmokohcirT kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH
SKKT  
)karaJ ialiN( P  2 3 4 5 6 
 )66,p( 50,0 R  ,2 38  ,2 89  ,3 70  ,3 41  ,3 02  
50,0 DJU  ,7 33  ,7 17  ,7 69  ,8 41  ,8 82  
      
 sopmokohcirT kupuP
SKKT  atareR  naturugneP  DJU  
 nailabmegneP
ataD  
0D  ,42 39  ,43 63  ,62 80  ,42 39  cb  
1D  ,42 70  ,13 41  32  ,42 70  cb  
2D  ,22 05  ,72 68  ,91 9 ,22 05  c 
3D  ,72 68  ,42 39  ,71 22  ,72 68  cba  
4D  ,13 41  ,42 70  ,61 47  ,13 41  ba  














21 naripmaL . nenaP rumU  )irah(  
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) 
V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  384  384  384  384  384  384  8982  384  
2V  384  384  384  384  384  384  8982  384  
D latoT  669  669  669  669  669  669  6975  
 atareR  384  384  384  384  384  384  
   
KS  BD  KJ  TK  TIH F  LEBAT F  50.0  10.0  
D 5 0, 00  0, 00   0, 00 nt  ,2 53  ,3 13  
V 1 0, 00  0, 00   0, 00 nt  ,3 99  ,7 30  
VD  5 0, 00  0, 00     0, 00 nt  ,2 53  ,3 13  
kopmoleK  6 0, 00  0, 00       0, 00  ,2 42  ,3 90  
G 66  0, 00  0, 00        
latoT  38  0 00.         
)%( KK   0 = , 00  
:nagnareteK  nt  atayN kadiT =  




  = 6975 2 429993 = 48/  
TKJ    = ji Y∑  2 –  KF  
  96( =  2 96 + 2 96 + ,..……… 2  ) -   0 = 429993  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
669( =  2 669 + 2 669 + ,..……… 2  41/) - 0 = 429993  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  8982( =  2 8982 + 2  24/) - 0 = 429993  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 –  KF -  DKJ - VKJ   
 = ( 384 2 384 + 2 384+ ,..……… 2  7/) –  429993 –  0 – 0 = 0  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
  828( =  2 828 + 2 828 + ,..……… 2  21/) – 0 = 429993  
 GKJ    TKJ = –  DKJ –  VKJ –  VDKJ –  = KKJ  0 –  0 –  0 –  0 – 0 = 0  
DTK   DBD /DKJ =  0 = 5/0 =  




)V*D( TK  V*D(BD/)V*D( KJ = 0 = 5/0 = )  
KTK   0 = 6/0 = KBD/KKJ=  
GTK   0 = 66/0 = GBD/GKJ =  




























31 naripmaL  . )ibmu( namanaT rep ibmU halmuJ  
SATEIRAV  
V( ) 
sopmokohcirT kupuP sisoD  D( SKKT ) 
V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  15  23  63  14  34  85  162  ,34 5 
2V  24  74  92  23  14  84  932  ,93 3338  
D latoT  39  97  56  37  48  601  005  
 atareR  ,64 5 ,93 5 ,23 5 ,63 5 24  35  
   
KS  BD  KJ  TK  TIH F  LEBAT F  50,0  10,0  
D 5 ,67 83  ,51 82      ,3 **05  ,2 53  ,3 13  
V 1 ,5 67  ,5 67  ,1 23 nt  ,3 99  ,7 30  
VD  5 ,23 18  ,6 65  ,1 05 nt  ,2 53  ,3 13  
kopmoleK  6 ,15 41  ,8 25      ,1 59  ,2 42  ,3 90  
G 66  ,782 17  ,4 63     
latoT  38  ,354 18       KK )%(   ,53 = 70  
:nagnareteK  nt  atayN kadiT =  
  **  atayN adebreB tagnaS =  




  = 005 2 ,6792 = 48/ 91  
TKJ    = ji Y∑  2 –  KF  
  4( =  2 8 + 2 9 + ,..……… 2  ) – ,354 = 91,6792 18  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
39( = 2 97 + 2 601 + ,..……… 2  41/) – ,6792  = 91 ,67 83  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  162( =  2 932 + 2  24/) – ,6792  = 91 ,5 67  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 –  KF -  DKJ - VKJ   
 = 15( 2 23 + 2 84+ ,..……… 2  7/) – ,6792  91 –  83,67 – ,23 = 67,5 18  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
   97( =  2 88 + 2 66 + ,..……… 2  21/) – ,6792  = 91 ,15 41  
 GKJ    TKJ = –  DKJ –  VKJ –  VDKJ –  KKJ  




DTK   DBD /DKJ =  ,51 = 5/83,67 = 82  
VTK   VBD/VKJ =  ,5 = 1/9167,5 = 67  
)V*D( TK  V*D(BD/)V*D( KJ = ,6 = 5/18,23 = ) 65  
KTK    = ,8 = 6/41,15 = KBD/KKJ 25  
GTK   GBD/GKJ =  ,4 = 66/17,782 = 63  
























 isamrofsnarT haleteS )ibmu( namanaT rep ibmU halmuJ �
 
𝑋 � 0,5 
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  ,91 93  ,51 86  ,61 64  ,71 54  ,71 28  ,02 76  ,701 74  ,71 19  
2V  ,71 86  ,81 81  ,41 97  ,51 44  ,71 45  ,81 07  ,201 43  ,71 60  
D latoT  ,73 70  ,33 68  ,13 42  ,23 98  ,53 63  ,93 73  ,902 08   atareR  ,81 35  ,61 39  ,51 26  ,61 44  ,71 86  ,91 86     
KS  BD  KJ  TK  TIH F  
LEBAT F  
50,0  10,0  
D 5 ,3 90  ,0 26      ,3 **26  ,2 53  ,3 13  
V 1 ,0 13  ,0 13  ,1 38 nt  ,3 99  ,7 30  
VD  5 ,1 11  ,0 22  ,1 12 nt  ,2 53  ,3 13  
kopmoleK  6 ,2 71  ,0 63     2 11  ,2 42  ,3 90  
G 66  ,11 92  ,0 71        
latoT  38  ,71 89         
)%( KK   ,61 = 55  
:nagnareteK  nt  atayN kadiT =  
  **  atayN adebreB tagnaS =  
KF    = 𝑌…
 2
𝑑∗𝑣∗𝑟
  = ,902 2408 2 ,425 = 48/ 20  
TKJ    = ji Y∑  2 –  KF  
  ,2( = 21  2 ,2 + 19 2 ,3 + ,..……… 80 2  ) – ,71 = 20,425 89  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,73( = 60 2 ,33 + 68 2 ,93 + ,..……… 63 2  41/) – ,3 = 20,425 90  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  ,701( = 64  2 + ,201 33 2  24/) – ,0 = 20,425 13  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
,91( = 83 2 ,51 + 76 2 ,81+ ,..……… 07 2  7/) – ,425  20 –  90,3 – 13,0  
,1 = 11  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 




 GKJ    TKJ = –  DKJ –  VKJ –  VDKJ – KKJ  
   89,71 = –  90,3 –  13,0 –  11,1 – 92,11 = 71,2  
DTK    /DKJ = DBD  ,0 = 5/90,3 = 26  
VTK   VBD/VKJ =  ,0 = 1/13,0 = 13  
V*D( TK ) V*D(BD/)V*D( KJ = ,0 = 5/11,1 = ) 22  
KTK   ,0 = 6/71,2 = KBD/KKJ = 63  
GTK   ,0 = 66/92,11 = GBD/GKJ = 71    
 sopmokohcirT kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH
SKKT  
)karaJ ialiN( P  2 3 4 5 6 
 )66,p( 10,0 R  ,3 67  ,3 29  ,4 30  ,4 11  ,4 71  
10,0 DJU  ,1 85  ,1 66  ,1 17  ,1 57  ,1 87  
      
 sopmokohcirT kupuP
SKKT  atareR  naturugneP  DJU  
 nailabmegneP
ataD  
0D  ,6 46  7, 75  ,5 97  ,6 46 ba  
1D  ,5 46  ,6 46  ,4 98  ,5 46 dcb  
2D  ,4 46  ,6 00  ,4 92  ,4 46 d 
3D  ,5 12  ,5 46  ,3 89  ,5 12 dc  
4D  ,6 00  ,5 12  ,3 36  ,6 00 cb  















41 naripmaL  .  ibmU rageS tareB  namanaT rep )g(  
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) 
V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  ,56 33  ,25 10  ,25 58  ,16 71  ,06 36  ,48 62  ,673 52  ,26 17  
2V  ,66 03  ,65 85  ,37 18  ,74 95  ,19 44  ,521 50  ,064 77  ,67 08  
D latoT  ,131 36  ,801 95  ,621 66  ,801 67  ,251 70  ,902 13  ,738 20  
 atareR  ,56 28  ,45 03  ,36 33  ,45 83  ,67 40  66.401  
   
KS  BD  KJ  TK  TIH F  
LEBAT F  
50,0  10,0  
D 5 ,115 33  ,201 72  ,8 **68  ,2 53  ,3 13  
V 1 ,58 40  ,58 40  ,7 **63  ,3 99  ,7 40  
VD  5 ,741 27  ,92 45    ,2 *65  ,2 53  ,3 13  
kopmoleK  6 ,86 58  ,11 74  ,0 99  ,2 42  ,3 90  
G 66  ,267 71  ,11 55        
latoT  38      ,5751 11          
)%( KK   ,43 = 01  
:nagnareteK  * atayN adebreB =  
  **  atayN adebreB tagnaS =  




  = ,738 20 2 ,0438 = 48/ 15  
TKJ    = ji Y∑  2 –  KF  
  ,7( = 84  2 ,11 + 91 2 ,51 + ,..……… 96 2  ) – ,5751 = 15,0438 11  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,131( = 36 2 ,801 + 95 2 ,902 + ,..……… 13 2  41/) – ,115 = 15,0438 33  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
   = ,673( 52  2 ,064 + 77 2  24/) – ,58 = 15,0438 40  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 –  KF -  DKJ - VKJ   
,56( = 33 2 ,25 + 10 2 ,521+ ,..……… 50 2  7/) –  15,0438 –  33,115 –     
,58  40 ,741 = 27  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
   ,631( = 86  2 ,821 + 88 2 ,601 + ,..……… 47 2  21/) – ,86 = 15,0438 58  




 =  11,5751 –  33,115 –  40,58 –  27,741 –  = 58,86 ,267 71  
DTK   DBD /DKJ =  ,201 = 5/33,115 = 72  
VTK   VKJ = / VBD  ,58 = 1/2340,58 = 40  
)V*D( TK  V*D( KJ = (BD/) V*D ,92 = 5/27,741 = ) 45  
KTK   ,86 = KBD/KKJ = 8 ,11 = 6/5 74  
GTK   ,11 = 66/71,267 = GBD/GKJ = 55  
 
 






















 ibmU rageS tareB  namanaT rep  isamrofsnarT haleteS )g( �
 
𝑋 � 0,5 
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) V latoT  atareR  
0D  1D  2D  3D  4D  5D    
1V  ,12 78  ,91 65  ,91 06  ,02 87  ,02 28  ,42 46  ,721 82  ,12 12  
2V  ,12 57  ,02 70  ,22 96  ,81 68  ,52 53  ,92 39  ,831 46  ,32 11  
D latoT  .34 26  ,93 36  ,24 92  ,93 46  ,64 71  ,45 65  ,562 29  
 atareR  ,12 18  ,91 18  ,12 41  ,91 28  ,32 90  ,72 82  
   
)%( KK   ,71 = 23  
:nagnareteK  nt  atayN kadiT =  
  * atayN adebreB =  
  **  atayN adebreB tagnaS  =  
KF    = 𝑌…
 2
𝑑∗𝑣∗𝑟
  = ,562 29 2 ,148 = 48/ 08  
TKJ    = ji Y∑  2 –  KF  
  ,2( = 28  2 ,3 + 14 2 ,4 + ,..……… 20 2  ) – ,73 = 08,148 22  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,34( = 26 2 ,93 + 26 2 ,45 + ,..……… 65 2  41/) – ,11 = 08,148 02  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  ,721( = 72  2  + ,831 36 2  24/) – ,1 = 08,148 45  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
,12( = 78 2 ,91 + 65 2 ,92+ ,..……… 29 2  7/) – ,148  08 –  02,11 – ,1  45  
,2 = 98  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
   ,04( = 83  2 ,93 + 07 2 ,53 + ,..……… 38 2  21/) – ,1 = 08,148 37  
KS  BD  KJ  TK  TIH F  
LEBAT F  
50,0  10,0  
D 5 ,11 02  ,2 42  ,7 **54  ,2 53  ,3 13  
V 1 ,1 45  ,1 45  ,5 *11  ,3 99  ,7 40  
VD  5 ,2 98  ,0 85  ,1 29 nt  ,2 53  ,3 13  
kopmoleK  6 ,1 37  ,0 92     ,0 69  ,2 42  ,3 90  
G 66  ,91 68  ,0 03        




 GKJ    TKJ = –  DKJ –  VKJ -  VDKJ –  KKJ  
 =  22,73 –  02,11 –  45,1 –  98,2 –  = 37,1 ,91 68  
DTK   DBD /DKJ =  ,2 = 5/02,11 = 42  
VTK   VBD/VKJ =  ,1 = 1/45,1 = 45  
)V*D( TK  V*D(BD/)V*D( KJ = ,0 = 5/98,2 = ) 85  
KTK   ,0 = 6/37,1 = KBD/KKJ = 92  
GTK   ,0 = 66/68,91 = GBD/GKJ = 03  
 sopmokohcirT kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH
SKKT  
)karaJ ialiN( P  2 3 4 5 6 
 )66,p( 10,0 R  ,3  67  ,3 29  ,4 30  ,4 11  ,4 71  
10,0 DJU  ,0 34  ,0 64  ,0 74  ,0 84  ,0 94  
 
sateiraV rotkaF )DJU( nacnuD karaJ ijU lisaH  
)karaJ ialiN( P  2 3 
 )66,p( 50,0 R  ,2 38  ,2 89  
50,0 DJU  ,0 52   
     
 sopmokohcirT kupuP
SKKT  atareR  naturugneP  DJU  
 nailabmegneP
ataD  
0D  ,9 04  ,41 59  ,41 64   ,9 04  cb  
1D  ,7 67  ,01 68  ,01 83  ,7 67  d 
2D  ,9 50    ,9 04    ,8 39   ,9 50  dc  
3D  ,7 77    ,9 50    ,8 95  ,7 77  d 
4D      ,01 68    ,7 77    ,7 43         01 , 68  b 
5D      ,41 59    ,7 67          ,41 59  a 
 
sateiraV  atareR  naturugneP  DJU  ataD nailabmegneP  
1V  ,8 69  ,01 79  ,01 27  ,8 69  b 










51 naripmaL  . )mc( ibmU retemaiD  
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) 
V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  ,9 46  ,01 36  ,01 46  ,01 92  ,9 48  ,9 27  ,06 67  ,01 31  
2V  ,9 59  ,9 24  ,21 27  ,9 90 ,9 69  ,31 60  ,56 10  ,01 48  
D latoT  ,91 95  ,02 50  ,32 63  ,02 91  ,91 8 ,22 87  ,521 77  
 atareR  ,9 08  ,01 30  ,11 86  ,01 01  ,9 9 ,11 93  
   
KS  BD  KJ  TK  TIH F  LEBAT F  50,0  10,0  
D 5 ,0 89  ,0 02  1, 08 nt  ,2 53  ,3 13  
V 1 ,0 22  ,0 22  ,1 89 nt  ,3 99  ,7 40  
VD  5 ,1 10  ,0 02  ,1 78 nt  ,2 53  ,3 13  
kopmoleK  6 ,0 19  ,0 51        ,1 04  ,2 42  ,3 90  
G 66  ,7 81  ,0 11        
latoT  38  ,01 03          
)%( KK   ,22 = 20  
:nagnareteK  nt  atayN kadiT =  




  = ,521 77 2 ,881 = 48/ 13  
TKJ    = ji Y∑  2 –  KF  
  ,1( = 6  2 ,1 + 61 2 ,1 + ,..……… 26  2  ) – ,01 = 13,881 03  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,91( = 95 2 ,02 + 50 2 ,22 + ,..……… 87 2  41/) – ,0 = 13,881 89  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  ,06( = 67  2 56 + , 10  2  24/) – ,0 = 13,881 22  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
,9( = 46 2 ,01 + 36 2 ,31+ ,..……… 60 2  7/) – ,881  13 –  89,0 – ,0  22  
,1 = 10  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
   ,81( = 61  2 ,61 + 84 2  21/)43,61+ ,..……… – ,0 = 13,881 19  




   03,01 = –  89,0 –  22,0 –  10,1 – 81,7 = 19,0  
DTK   DBD /DKJ =  ,0 = 5/89,0 = 02  
VTK   VBD/VKJ =  ,0 = 1/22,0 = 22  
)V*D( TK   KJ = V*D(BD/)V*D( ,0 = 5/10,1 = ) 02  
KTK   ,0 = 6/19,0 = KBD/KKJ = 51  
























61 naripmaL  . eS tareB )g( nuaD rag  
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  ,34 87  ,62 64  ,92 53  ,14 16  ,63 61  ,84 98  ,622 52  ,73 17  
2V  ,15 32  ,43 51  ,34 35  ,82 40  ,84 32  ,57 73  ,082 55  ,64 67  
D latoT  ,59 10  ,06 16  ,27 88  ,96 56  ,48 93  ,421 62  ,605 8  
atareR  ,74 15  ,03 13  ,63 44  ,43 38  ,24 02  ,26 31    
 
KS  BD  KJ  TK  TIH F  LEBAT F  50,0  10,0  
D 5 ,681 79  ,73 93  ,4 **94  ,2 53  ,3 13  
V 1 ,53 01  ,53 01        ,4 *12  ,3 99  ,7 30  
VD  5 ,16 90  ,21 22         ,1 74 nt  ,2 53  ,3 13  
kopmoleK  6 ,021 11  ,02 20       ,2 04  ,2 42  ,3 90  
G 66  ,945 77  ,8 33        
latoT  38  ,359 50          
)%( KK   ,74 = 38  
:nagnareteK  nt  atayN kadiT =  
  * atayN adebreB =  
  **   = atayN adebreB tagnaS  




  = ,605 82 ,7503 = 48/ 96  
TKJ    = ji Y∑  2 –  KF  
  ,5( = 20  2 ,7 + 72 …… ,11 + ,..… 38 2  ) – ,359 = 96,7503 50  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,59( = 10 2 ,06 + 16 2 ,421 + ,..……… 62 2  41/) – ,681 = 96,7503 79  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
   = ,622( 52  2 ,082 + 55 2  24/) – ,53 = 96,7503 01  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
,34( = 87 2 ,62 + 64 2 ,57+ ,..……… 73 2  7/) – ,7503  96 –  79,681 –  01,53
,16 = 90  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 




 GKJ    TKJ = –  DKJ –  VKJ –  VDKJ –  KKJ  
 50,359 = –  79,681 –  01,53 -  90,16 –  = 11,021 77.945  
DTK   DBD /DKJ =  ,73 = 5/79,681 = 93  
VTK   VBD/VKJ =  ,53 = 1/01,53 = 01  
)V*D( TK  V*D(BD/)V*D( KJ = ,21 = 5/90,16 = ) 22  
KTK   ,02 = 6/11,021 = KBD/KKJ = 20  























 isamrofsnarT haleteS )g( nuaD rageS tareB �
 
𝑋 � 0,5 
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) V latoT  atareR  
0D  1D  2D  3D  4D  5D    
1V  ,81 90  ,41 72  ,41 76  ,61 48  ,51 98  ,81 58  ,89 06  ,61 34  
2V  ,81 59  ,51 05  ,71 25  ,41 86  ,81 64  ,32 93  ,801 15  ,81 80  
D latoT  ,73 40  ,92 77  ,23 91  ,13 25  ,43 53  24 , 42  ,702 71  
 atareR  ,81 25  ,41 88  ,61 90  ,51 67  ,71 71  ,12 21  
   
)%( KK   ,42 = 61  
:nagnareteK  nt  atayN kadiT =  
  **  atayN adebreB tagnaS =  
KF    = 𝑌…
 2
𝑑∗𝑣∗𝑟
  = ,702 3611 2 ,015 = 48/ 86  
TKJ    = ji Y∑  2 –  KF  
  ,2( = 53  2 ,2 + 68 2 ,3 + ,..……… 15 2  ) – ,83 = 86,015 21  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,73( = 30 2 ,92 + 77 2 ,24 + ,..……… 42 2  41/) – ,7 = 86,015 53  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  ,89( = 06  2 ,801 + 15 2  24/) – ,1 = 86,015 71  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
,81( = 80 2 ,41 + 62 2 ,32+ ,..……… 93 2  7/) – ,015 86  –  53,7 – ,1  71  
,1 = 68  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
   ,43( = 70  2 ,13 + 72 2 ,12 + ,..……… 81 2  21/) – ,4 = 86,015 13  
KS  BD  KJ  TK  TIH F  LEBAT F  50,0  10,0  
D 5 ,7 53  ,1 74  ,4 **41  ,2 53  ,3 13  
V 1 ,1 71  ,1 71    ,3 92 nt  ,3 99  ,7 30  
VD  5 ,1 68  ,0 73    ,1 50 nt  ,2 53  ,3 13  
kopmoleK  6 ,4 13  ,0 27  ,2 20  ,2 42  ,3 90  
G 66  ,32 34  ,0 53        
latoT  38  ,83 21    
 




 GKJ    TKJ = –  DKJ –  VKJ –  VDKJ –  KKJ  
  ,83 =  21 –  53,7 –  71,1 –  68,1 – 34,32 = 13,4  
DTK    /DKJ = DBD  ,1 = 5/53,7 = 74  
VTK   VBD/VKJ =  ,1 = 1/71,1 = 71  
)V*D( TK  V*D(BD/)V*D( KJ = ,0 = 5/68,1 = ) 73  
KTK   ,0 = 6/13,4 = KBD/KKJ = 27  
GTK   ,0 = 66/34,32 = GBD/GKJ = 53    
 sopmokohcirT kupuP nairebmeP rotkaF )DJU( nacnuD karaJ ijU lisaH
SKKT  
)karaJ ialiN( P  2 3 4 5 6 
 )66,p( 10,0 R  ,3 67  ,3 29  ,4 30  ,4 11  ,4 71  
10,0 DJU  ,1 76  ,1 57  ,1 18  ,1 58  ,1 88  
      
 sopmokohcirT kupuP
SKKT  atareR  naturugneP  DJU  
 nailabmegneP
ataD  
0D  ,6 97  ,8 88   7, 00  6, 97  b 
1D  ,4 33  ,6 97  ,4 49  ,4 33  c 
2D  ,5 02  ,6 30  ,4 22  ,5 02  cb  
3D  ,4 89  ,5 02  ,3 54  ,4 89  cb  
4D  ,6 30  ,4 89  ,3 30 ,6 30  cb  















71 naripmaL  . )g( nuaD gnireK tareB  
SATEIRAV  
V( ) 
D( SKKT sopmokohcirT kupuP sisoD ) 
V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  ,5 23  ,5 20  ,6 21  ,6 41  ,5 74  ,7 86  ,53 57  ,5 69  
2V  ,5 48  ,4 94  ,5 81  ,3 19  ,7 87  ,9 10  ,63 12  ,6 40  
D latoT  ,11 61  ,9 15  ,11 3 ,01 50  ,31 52  ,61 96  ,17 69  
 atareR  ,5 85  ,4 67  ,5 56  ,5 30  ,6 36  ,8 53  
   
KS  BD  KJ  TK  TIH F  LEBAT F  50,0  10,0  
D 5 ,2 84  ,0 05  ,3 *30  ,2 53  ,3 13  
V 1 ,0 200  ,0 200  ,0 20 nt  ,3 99  ,7 30  
VD  5 ,0 69  ,0 91  ,1 71 nt  ,2 53  ,3 13  
kopmoleK  6 ,1 87  ,0 03    ,1 18  ,2 42  ,3 90  
G 66  ,01 28  ,0 61        
latoT  38  ,61 50          
)%( KK   62.74 =  
:nagnareteK  nt  atayN kadiT =  
  * atayN adebreB =  




  = ,17 69 2 ,16 = 48/ 56  
TKJ    = ji Y∑  2 –  KF  
  ,0( = 5  2 ,0 + 97 2 ,0 + ,..……… 77 2  ) – ,61 = 56,16 50  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,11( = 61 2 ,9 + 15 2 ,61 + ,..……… 96 2  41/) – ,2 = 56,16 84  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  ,53( = 57  2 ,63 + 12 2  24/) – ,0 = 56,16 200  
V*D( KJ )  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
,5( = 23 2 ,5 + 20 2 ,9+ ,..……… 10 2  7/) –  56,16 –  84,2 – ,0 = 200,0 69  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
   ,31( = 90  2 ,11 + 68 2 ,8 + ,..……… 17 2  21/) – ,1 = 56,16 87  




   = ,61 50  – ,2 84  – ,0 200  – ,0 69  – ,1 87  28,01 =  
DTK   DBD/DKJ =  ,0 = 5/84,2 = 05  
VTK   VBD/VKJ =  ,0 = 1/200,0 = 200  
 TK )V*D(  V*D(BD/)V*D( KJ = ,0 = ) 5/69  ,0 = 91  
KTK   ,0 = 6/87,1 = KBD/KKJ = 03  
GTK   ,0 = 66/28,01 = GBD/GKJ = 61  























 isamrofsnarT haleteS )g( nuaD gnireK tareB �
 
𝑋 � 0,5 
SATEIRAV  
V( ) 
SKKT sopmokohcirT kupuP sisoD  )D(  
V latoT  atareR  0D  1D  2D  3D  4D  5D  
1V  ,7 77  ,7 07  ,8 40  ,8 90  ,7 48  ,8 08  ,84 42  ,8 40  
2V  ,8 30  ,7 03  ,7 27  ,7 71  ,8 38  ,9 03  ,84 53  ,8 60  
D latoT  ,51 08  ,41 99  ,51 67  ,51 72  ,61 66  ,81 01  ,69 95  
 atareR  ,7 09  05.7  ,7 88  ,7 36  ,8 33  ,9 50  
  
 
)%( KK   ,41 = 88  
:nagnareteK  nt  atayN kadiT =  
  * atayN adebreB =   
KF    = 𝑌…
 2
𝑑∗𝑣∗𝑟
  = ,69 24785 2 ,111 = 48/ 60  
TKJ    = ji Y∑  2 –  KF  
  1( =  2 ,1 + 31 2 ,1 + ,..……… 21 2  ) – ,2 = 60,111 09  
DKJ    = ∑�∑ 𝑗𝑖𝑌 �
2
𝑣∗𝑟
 –  KF  
,51( = 08 2 ,41 + 99 2 ,81 + ,..……… 01 2  41/) – ,0 = 60,111 64  
VKJ    = ∑�∑ 𝑖𝑌 �
2
𝑑∗𝑟
 – KF  
  ,84( = 42  2 ,84 + 43 2  24/) – ,0 = 60,111 31000  
D( KJ *V)  = ∑�∑ 𝑗𝑖𝑌 �
2
𝑟
 – KF  -  DKJ - VKJ   
 = ,7( 67 2 ,7 + 96 2 ,9+ ,..……… 92 2  7/) – ,111  60  -  64,0 – ,0  31000  
,0 = 71  
KKJ    = ∑ ..Y k  2 –  KF  
                             d*v 
KS  BD  KJ  TK  TIH F  LEBAT F  
50,0  10,0  
D 5 0, 64  ,0 90  ,3 *41  ,2 53  ,3 13  
V 1 ,0 31000  ,0 1000  ,0 400 nt  ,3 99  ,7 40  
VD  5 ,0 71  ,0 30  ,1 71 nt  ,2 53  ,3 13  
kopmoleK  6 ,0 33  ,0 60        ,1 09  ,2 42  ,3 90  
G 66  ,1 39  ,0 30        




   ,41( = 99  2 ,41 + 55 2 ,31 + ,..……… 22 2  21/) – ,0 = 60,111 33  
 GKJ    TKJ = – J  DK –  VKJ –  VDKJ –  KKJ  
  09,2 =  –  64,0 –  31000,0 –  71,0 – 39,1 = 33,0  
DTK   DBD /DKJ =  ,0 = 5/64,0 = 90  
VTK   VBD/VKJ =  ,0 = 1/31000,0 = 31000  
V*D( TK ) V*D(BD/)V*D( KJ = ,0 = 5/71,0 = ) 30  
KTK   ,0 = 6/33,0 = KBD/KKJ = 60  
GTK   ,0 = 66/39,1 = GBD/GKJ = 30  
bmeP rotkaF )DJU( nacnuD karaJ ijU lisaH  sopmokohcirT kupuP naire
SKKT  
)karaJ ialiN( P  2 3 4 5 6 
 )66,p( 50,0 R  ,2 38  ,2 89  ,3 70  ,3 41  ,3 02  
50,0 DJU  ,0 82  ,0 92  ,0 03  ,0 13  ,0 13  
      
 sopmokohcirT kupuP
SKKT  atareR  naturugneP  DJU  
 nailabmegneP
ataD  
0D  ,0 08  ,1 91  0, 88  ,0 08  b 
1D  ,0 86  ,0 59  ,0 46  ,0 86  b 
2D  ,0 18  ,0  18  ,0 15  ,0 18  b 
3D  ,0 27  ,0 08  ,0 15  ,0 27  b 
4D  ,0 59  ,0 27  ,0 44  ,0 59  ba  
5D  ,1 91  ,0 86   ,1 91  a 
 




